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—Hlttorkul Elo^c of Abkabah Gottlob Wekker, 
read at a sitting of the Woyal Inatlluic of Fratuir. By 
M. Le Chevalier Cuvieb, Perpelual Secretary to the Rayal 
Institute of France, Stc, &c, &c. 

i end of the seventeenth century saw a new science arisen 
Mch assumed, in its icifancy, the proud name of the Theory off | 
ihe Earth, Setting out from a small nnmlwr of ill-observed 
facta, — connecting these together by fantastical suppoations,— » 
it pretended to remount to the origin of worlds, to amuse itself^ 
K it were, with them, and to form a history of them. Its arbi» 
trary metliods, its pompous language, all seemed to disunite it 
from the other sciences ; and in fact, philosophers by profession 
excluded it, lor a long time, from the circle of their studies. 

At last, after a century of ineffectual attempts, it has orttered 
within tile limits assigned to the human mind. Submitting it- 
self to the modest occupation of observing the globe as it ac- 
tually exists, it has penetrated into its bowels, and has made a 
Ed of dissection of it. From that period, it has taken its 
X aniong those departments of knowledge that are poutive ; 
I, what is very remarkable, it has done so, without losjng any 
thing of tlie marvellous which it had always possessed. 

The objects which have been given to it, to see and to touch* 
^-4hc truths which it has every day been placing under ouf 
s, — are more admirable and more surprising than any which 
1 imaginations had amused themselves with conceiving. 
I Two celebrated men, Pallas anil Sauasure, had prepared the 
Jr ftr this happy reform, — a third has accomplished it,— I 
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Cuvier's Historical Ehgc of Werner. 
£BNEit. With him, the most remarkable epoch of the 
science of the Earth commences ; and we may even say, that he 
alone has filled that epoch. For he has had the good Ibrtune to 
see those ideas, which were so novel, iuid those views, which, be- 
fore hJE time, were so unknown to naturah&ts, universally prevalent 
during his own life. He lias lefl as many inheritors of his me- 
thods and his doctrine, as there are observers in the world ; and 
wherever mines are explored, or the history of minerals is taught, 
some distinguished man is lo be found, who boasts of having 
been his disciple. Entire academies have been formed, which 
have taken his name, as if they had uished to invoke Jiis genius, 
and to make him, in a manner before unknown, their patron. 

On hearing of such extraordinary success, who would not sup- 
pose, tliat it had belonged to some of those keen propagators of 
their own doctr'uies, who have overwhehned tlieir contemporaries 
by numerous and eloquent works, or who have acquired partizans 
by the ascendancy of great riches, or of an elevated rank in the 
social order? Notliiiig of all this was the case with Werner. 
Confined to a small town of SaxLony, and destitute of any autho- 
rity in his own country, he had no influence on the fortunes of 
his disciplea. He had no connection witli persons in power. 
Of a disposition singularly timid,— ^t all dmes unwilling to write, 
—he has left behind him but a few sheets of print. Far from 
seeking to make himself of consequence, he was so little seniable 
of his own merit, that the trifling rewards grant&d him at a 
time when his fame was spread throughout all parts of the world, 
surpassed to a great degree whatever he had hoped for or de- 
sired. 

But this man, so little occupied with himself, — believing him- 
self so little tailed upon to write, or to instruct others, had in his 
language and in his convei-sation an indefinable charm. When 
once any person had listened to h ini, — when, over some fragments 
of stones or of rocks, arranged almost by accident, he had deve- 
loped, as it were by inspiration, all those general conceptions, all 
those innumerable relations which his genius had discovered, it 
was impossiUe to detach one's self from him. The scholars of 
Werner, subdued bv his talent, respected him as a great master, 
—allured by I " ■■'hich he shewed for them, they often 

cherished Hit wherever they went, they propa- 
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Cuvier's Historical Eloge of Wfnier. 
pted his doctrine, and spoke oC his person with i-cbpoct 
tenSetneaa. 

It was thus, that in a few years the small school of Frcyberg', 
intended only at first to form some miners For Saxrtny, renewed 
the spectacle of the first Universities of the middle ages,— that 
scholars flocked to it from every country in wliicli any civiiiza- 
tHMi exists, — and that, in the moat distant countries, men fiiT 
advanced in life, and philosophers who had already obtained ce- 
lebrity, were seen addressing themselves to the study of the 
(Jennan language, solely that they might be in a condition to 
hear, in their own person, this great oracle of Geology. 

A fame so rare, ha^ deservedly placed Werner on the list of 
our foreign associates ; — it demands this day this tribute of our 
H^rets; — it will dispose you, I doubt not, to listen with some 
indulgence to the history of a life, altogetlier secluded, — altoge- 
ibtx devoted to science, — perhaps altt^ther monotonous, — but 
the labours of which have been rewarded by such great renown. 

Abraham Gottlob Werner was bom on the 25th September 
1750, at Wehrau on the Quciss, in Upper Lusatia. Prom his 
earliest years, he saw himself surrounded by objects which were 
to form the occupation and the glory of his life. His father, 
who was the director of a forge, used to give him brilliant mi- 
nerals of different sorts as playthings ; and before he could pro- 
nounce their names, the child had accustomed himself, whilst 
occupied in heaping, in throwing, or even in breaking them, to 
compare them together, and to recognise them by their more 
marked appearances. 

From that time, he kept during his whole life, some of those 
^)edmenB ; and when he shewed his collection, after it had be- 
come one of the richest in Europe, he never failed to ptnnt out 
these small beginnings of it, as if he had wished to espress a' 
sort of gratitude to those first sparks from which such great 
lighte had proceeded. 

He was intended for the employment of a miner; and as the 
regulations of Saxony require that those who are to enter on this 
hranch of service should be regularly licensed, he proceeded, 
afler having attended a course of Metallurgy at Freyberg, to 
follow out that of Jurisprudence at the University of Leipsic. 
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Two lastes,— we might even say two passions,— attended him 
through life, — the love of minerals, and the love of method. 
He was food of dividing, and of classifying objects, as well as : 
ideas. He was pleased witli all those things wliich could be dis. 
posed in regular order ; and from this period of his life, he used 
to purchase books, more for the purpose of arranging them ac- '< 
cording to a plan, than that of peruang them. I 

This double propensity was observable in his first work, the 
Treatise on the External Characters of Minerals, a pamphlet I 
of a few sheets, which he published at Leipsic, at the age of >. 
twenty-four. 

This work is an analysis and minute subdivision of all the i 
varieties in the apparent properties of minerals ; every one of , 
these varieties is marked by a fixed term ; and the whole of 1' 
these terms was intended to form a definite language, by means i 
of which ail raineralo^sta might understand one another. I 

This was to render Mineralogy a service similar to that which ' 
Linnteus had rendered to Botany ; but it was a service pur- ' 
chased at the same expcnce. I 

It is cert^n, that this Vocabulary has given more detail and 
more predsion to the science : those who take the trouble to 
apply it, acquire a surprising facility of distinguishing mine, 
rals at first sight ; and the attentive examination which is ne- 
cessary to accommodate the description of these substances to 
the prescribed formula, has led to the discrimination of many 
of them, which would otherwise, perhaps, have long remained 
confounded in the crowd. Yet one cannot help confessing that 
this idiom, which is necessarily pedantic, and which is confined 
in its terms of expression as well as in its words, has given to 
those works which have too servilely employed it, an air of 
pomposity, — a dryness and a todiousness which are more fre- 
quently fatiguing than useful. 

These inconveniences, however, were never greatly fell, Tech- 
nical and semi-barbarous terminologies had been long in fashion. 
For thirty years the Jascinating science of Botany had em- 
ployed no other language, and Naturalisis, already acctislomed 
to so many letters, were not dismayed by the fear ol' submitting 
lo another. 
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^^We might almoet beliove, that if any one was dismayed liy 
^Pb ncv creation, it was Werner himself, and that if lie wrote 
Hp^tcle aAer his lirst Essay, it was that he might escape the 
Hpmmeb which he had imposed upon otliers. Fortunately 
^■k performance, accommodated as it was to the taste of his 
Hnon, became a source of fame to himself, and procured for 
Hb the means of communicating his ideas in a manner less 
^pDUesome to him. 

Hjb 1775 he was appointed Professor and Inspector of the. 
^Hnnets at Freyberg. It thus became his duty to devote 
^pisclf without interruptian, to tliat which formed the most 
Heiy of his inclinations, — and he was stationed in that can- 
^K' whidi was best adapted to satisfy liis wishes, — that can- 
Hp, indeed, of all Europe, in which the greatest variety of 
Hfaierals is produced, and whicli has been traversed in all di- 
Bte ons, for the greatest length of time, by the labours of mi- 

H Accordingly, from this period, all his labours were devoted 

nfone object, — to Mineralogy. But this single science, raad6 

fruitfiil by his genius, has become a science of immense extent. 

His first etep had been to create for it a language ; his se- 
cond necessarily was to form for it a Method, But this second 
aep, whidi was by much tlic most important, was also by far 
ihe most difficult. 

Organised existences have two bases of classification cvidenU 
ly ^ven them by nature, — that of the Individual resulting from 
the union of all Ihe organs of the body to produce some com- 
mon action ; and that of the Species, resulting from the con- • 
nections which generation has established among individuals. 

More remote resemblances, however natural the relations on 
which they are founded may be, are always more or less de- 
pendant on abstrwiitke of the mind. 

Ib minerali^y* classifiers have sought in vain for some 
prindple which might correspond in all respects with these 
primary bases. The mysterious poiver of crystallization is the 
only one which seems to have some resemblance with the genera- 
tive power ; it even determines the composition of a body, al- 
though it does so only within certain limits. Recent experi' 
tnents have shewn, that there arc substances whose ciystallii- 
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ing power is 8ucb, tliat they constrain very considerable quan- 
tities of different bodies to accommodate themselves to their 
form ; and it has long been observed in nature, that crystala 
in all respects are alike ; those of sparry iron, for instance, may 
contain more or less of iron, or more or less of iime, as there 
may be in two animals of the same species a greater or less 
quantity of fat, of gelatine, or of the earth of bones. 

Id mineralogy, then, crystallization ought to be the funda- 
mental principle of the species, of the visible species. But in 
tm immense majority of minerals, the crystalline form is not 
apparent, and in these cases composition camiot give us this 
principle, for the composition of such bodies vories still more 
than that of crystals, and foreign mixtures more easily corrupt 
their purity- 

What then is to be done ? We must have recourse to those 
properties which are most nearly allied to the fundamental 
principle, — to the cleavage, which is but one of its phenomena, 
to the fracture, to the hardness, to the lustre, to the clfect of 
the body on the touch, which are its more or less immediate 
conaequcncfs. 

This is what Werner has done, not perhaps that he has 
ej^actly proceeded upon these jeasonings, but he has done it by 
that sort of delicate instinct which was the peculiar chai'acter of 
his genius. He has the air of considering the identical com- 
po»tion of the molecules as the principle of species, and the 
point from which he sets out, — perhaps because he really be- 
lieved himself to have set out from thence ; but he never ac- 
tually applies this principle, except when it is in agreement 
with the external quaUties, and in all cases it is upon these 
properties that he has founded his distributions, leaving analy- 
fiig to reconcile itself to them as it may. All the unctuous 
stones, for instance, are classed in the Magnesian Order, al- 
though many of them contain more alumina or silica, than mag- 
nena. He carried this rule so far, that he always per^ted in 
leaving the diamond among the ^iceous stones, notwithstand- 
X the incontrnvcrtible experiments which prove that this gem 
carbon. What is more remarkable, 
ternal properties, the one on which 
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lie bestoired the least attention, was ilie most fundamental of 
(he whole, I mean the Crj^stalliiie Form. 

It is true, that the labours of Werner began ten years before 
ihe first attempts of Haiiy, and, consequently, almost thirty 
years before the atlmirabie developemeiil which the doctrine of 
this great mineralogist has received ; and Werner, on his part, 
has done &o much for tlie progress of the science, that he may 
eaaly be excused for not liavinji kept pace with all that his ri- 
vals have done ; but the inexcusable thing is, tluit some of his dis- 
ciples, from a mistaken zeal, and cunlrary to his imifomi avow- 
al, have shewn a desire to depress an order of truths, with 
which he had made them too little acquainted. 

The reverse ought to have hajipened ; the results of the two 
methods ought to be united and combined : far from being op- 
posed to each other, they are the same in spirit, and arc, in 
reality, but two branches of the same stem. Both of them, 
without pretending to deny that species d<fc in some respects, 
depend on compofufion ; yet establish them without sufficiently 
consulting chemistry. They suppose for them, tacitly at least, 
a principle of individuality, which does not belong to the mat- 
tCT Aiat composes them. Chemistry reproaches both of them 
with aometimes establishing Species gratuitously, and yet she is 
obliged to confess that both of them have frequently anticipated 
her, by indicating distinctions of substances, of which site has 
w\y been able to give an account by her analysis, after the fact 

[1 been ascertained. 

The only diff'ei'ence is, that each of tlieae two great miners 
s gives too exclusive a preponderance to those chsraden 
irbif^ he has most attentively studied. 

Haiiy, considering crystallisation as alone worthy to be set 
in cratipetition with analysis, has resorted to methods which are 
more rigorous and more scientific, but from which a great many 
substances escape. .... 

Werner, admitting subordinate properties to the some privi- 
lege, embraces more easily all kinds of minerals, hut he has 
overlooked what is most pixrfound and mysterious in their na- 
ture; and when, in the conflict of these two methods, he has en- 
deavoured to set his subordinate properties in opposition not 
merely to analysis, but to crystallisation itself, he has almost al- 
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ways brought himself under Uie condemnaUoQ of liiat ruiid&- 
mental law, of which the properties he wished to employ are cat- 
ly corollaries. 

Werner had thus devised a language for describing minerals ; 
>— he had arranged them ; — he had assigned to each it« distinc- 
tive characters, and )iad, in this manner, formed a Mineralc^, 
Btrictly so called, or what be najued Oryclogno^, that is to say, 
the knowledge of fossils. 

The history of their arrangement on the globe, or what he 
called Geognosy, that is the knowledge of the Earth, was tli9 
third point of view under which he considered them. 

The Earth, in fact, is composed of mineral masses, 
dem observers have satisfied themselves, tliat these mi 
not thrown togcdier at random. 

Pallas, duiing his laborious travels to the extremity 
had remarked that their superposition could be referred 
damental laws. * , 

Saussure and De Luc in traver^ang, in many directions, the 
most elevated mountain chains of Europe, had con&med these 
joint observations. 

Werner, without quitting his small province, has earned the 
knowledge of these laws to its utmost, and he has been able to 
read, in these laws, the history of all the revolutions of which 
they are the work. 

Tracing every bed tliroughout its whole Icngtli, witiiout per- 
mitting himself to be led astray by the interruptions wliich dL- 
vide it, by the mountain cresto and different elevations which 
rise above it, he has determined, in some sort, their difierent 
ogcs, and the age of all ihe accessory matters which are iat 
mingled widi the principal substances. 

The different fluids by whicli die globe has been surroum 
—the changes of their composition, — the violent movements by 
which each change has been accompanied; — all of diese have 
been found written, to his eye, in the monuments which they 
have left. 

A universal anil tranquil occiui depo^tes, in great masses, the 
primitive roc' 'ks which are distinctly crystallised, 

and in wliich predominating ingredient. Gra- 

nite forms the Jl the others rest. To granite 
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succeeds gneiss, which is only a granite banning to Iw slaty. 
By degrees, argil predumiuute!!. Schists of ditiercDt kinds np- 
pear; l>ut in pixjiMirUan as the purity of the precipitations ia 
cbanged, the distinctness of tlie crystalline grain is diminished. 
Ser))entines, porphyries, and traps succeed, in which this grain 
is still less distinct, allhniigh the siliceous nature of these rocka 
evinces llie returning purity of the deposition. Intestine a^ta* 
lions in the fluid destroy a jiart of these primaiy depoHtcs; 
new rocks are formed from their debris united by a cement. It 
is amidst these convulaons that living nature arises. Carbon^' 
ihe first of these products, begins to shew itself. Lime, which 
had already been associated with the priniilive rocks, bccomeft 
more and more abundant. Rich collections of sea salt, to be 
one day explored by man, fill immense cavities. The waters, 
agmn tranquilliscd, but having their contents changed, depodte 
beds less thick, and of greater variety, in whicli the remans of 
\ii\\ag bodies are auccesavcly accumulated, in an order not less 
fixed tlian tliat of the rocks which contain them. Finally, the 
lost retreat of the waters diiiuses over the land immense coUec- 
tioos of alluvial matters, the first seats of vegetation, of cultivik- 
tion, and of soi-ial life. 

The metals, like the rocks, have had their epochs and their 
succesHons. The last of tlie primitive, and the first of the se- 
condary rocks, have received them in abundance. They be- 
come rare in countries of later formation. Comnionly they are 
found in particular situations, in those veins which seem to be 
rents produced in the great rocky masses, and which have been 
filled after thdr formation. But tliey are not all of equal ago. 
Those which have been last formed arc easily known, because 
their veins intersect those of the more ancient, and are not 
themselves intersected. Tin is the oldest of them all ; silver 
and copper are the latest fonned. Gold and iron, those two 
masters of the world, seem to have been deposited in tlie bowels 
rf the earth, at all the different epochs of its formation ; but 
iron appears at each epoch under different forms, and we can 
asagn the age of its different mines. 

The neces^ty of abridging obliges me thus to unite under 
one view, results which, we may ea^ly imagine, could only -J 
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bave been oblaincd by loany tliousaiid observations. But Wcr- 
ncr made all the^ obGervationa with so much care ; he com- 
bined them with such senipnloUB correctness, tliat all those which 
have since I>een made by others, have confirmed his ; and if we 
except his o{»ni»ns respecting volcanic countries, of which I 
shall have another opportunity of sjieaking during this sitting, 
all the rest of his ideas have only met with a temporary oppo- 
sition. 

Such, then, is the explanalinn of the Gei^nosy, or of the po- 
sition of minerals above one another, and when they are consi' 
dered in their vortical EituaUon. But there are other differences 
in tlieir horizontal position, that Ir, as they are placed by the sides 
of each other, of which it is not less important to f^ve an ac- 
count. These form, therefore, a fourth point of view under 
whieh minerals may be considered, and which Werner de^- 
nated by the name of Geographical Mineralogy. 

Indeed, the latest formed rocks, or those which cover the 
others, are less elevated : they are pierced by tlie more ancient 
rocks, which form the lofty mountains. Prom this we con- 
clude, that the fluid became lower m its level as its solid pro- 
ductions were multiplied. It divided itself into basins, of which 
the productions were different. The surface of different coun- 
tries is different, there, and iJie more 6o, the more attentively 
their structure is considered. 

But every mineral may be turned to some use ; and on its 
greater or less abundance in pai'ticwlar places, on the greater sr 
less facility with which it can be procured, depend frequently 
the prosperity of a people, — their prt^ess in civilisation (.•'^l 
the dcttals, indeed, of their nnannera. 

It is [bus, that in Lombardy we see only houses of brick, 
though it is contiguoLts to Liguria, which iscovered by pakces of 
marble. Its quarries of travertin made Rome the most beauti- 
ful dtj' of the ancient world. Those of coarser limestone and of 
gypBum have made Paris one erf' the most agreeable of the mo- 
dem world. But Michael Angelo and Bramant could not 
have built i iii the same style as at Home, because they 

could not 1 same materials ; and the same influ- 

ence of k itself to things of a very different 

nature. 
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Un<ler the shelter of those liaiestone ridges which intersect 
laly and Greece, wluch are of all heights, — wliich are raau- 
Sed in all directions, — and which ahound in springs ;— in those 
ijiarming valleys, rich in all the productions of living nature, 
Phili>sophy and tlie Arts first sprung to life- It is there that 
ihuse minds have arisen, of which the human race has most rea- 
son lo be proud ; whilst tlie vast sandy deserts of Tartary and 
Africa have always been inhabited by fierce and wandering 
sbqiherds. And even in countries which have die same laws, 
and the same language, a practised traveller is able, from tlie 
mannra^ of the people, from the appearance of their houses and 
of their clothes, to guess at tlie composition of the soil of each 
canton ; in the sMne manner as, from this composition, the phi- 
losophical mineralogist conjectures what may be their manners, 
their degrees of comfort, and of instruction. Our granitic dis-. 
tricts produce, upon all the arts of life, very different effecia 
from our calcareous. The natives of tlie Limousin, or of Lower 
Brittany, are not lodged, they are not fed, we niiglit even eay, 
they do not think, like those of Champagne or of Normandy. 
Even the results of the conscription have been dift'erent, and 
different according to a fixed law in the different districts. 

Geographical Mineralogy thus assumes a high importance, 
when we connect it with what Werner called Economical Mi- 
neralogy, or the history of the employment of minerals for the 
vants of man. 

The cumprehen^ve mind of this great Professor seized equal- 
ly all diesc relations, and it was with an ever new delight, that 
his hearers hstened to liis exposition of so much of them as the 
plan of his public prelections embraced. But in his private 
conversations he traced their application a great deal fai-ther. 
The history of nations, and that of thcu" languages, was con- 
nected, in his apprehension, with that of minerals, and he never 
conudered himself as departing from his principal object, when 
he gave himself up occasionally to those other inquiries. He 
traced the various tribes in their migrations, according to the de- 
diviliea and directions of countries, and he thus connected their 
jangress and thdr stations with the structure of the globe. He 
Gomiected the diflerent languages with families : he traced each 
&mily to a common source, originating always in the most ele- 
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rated pcnflt of a mountain ch^n : from that point he conisider- 
ed every dialect as descending, dividing itself according to the 
i&eclion of die valleys, becoming soft or harsh according as it 
became stationary in a level or in a mountainous district, sepa- 
rating itself in process of time from the neigbbouiing dialects, 
and becoming always so miicli the moi-c distinct, as the natural 
obstacles to communication became more insurmountable. 

He endeavoured even to trace the laws of the military art by 
those of geology ; and, if he had been to be believed, all gene^ 
rals should have begun, by studying some time at Frcyberg. 
In a word, he connected eiery thing with the object of his own 
pas^on ; and as Tournefort, the illustrious botanist, had fancied 
that stones vegetated, Wcmcr imagined that stones coidd spcak> 
He imagined tliat he might confiJciilly interrogate them respect- 
ing the whole history of the world. 

Strangers who happened to be at Freybcrg, and who expect- 
ed only to converse with a mineralogist, were astonished at hie 
continued discussions respecting tactics, politics, and medidne. 
They were sometimes tempted to treat these discourses as reve- 
ries of madness. Indeed, we may allow that there was some- 
thing of exaggeration in generalizing so far the relations of one 
object : but we ought also to recollect how powerfully these 
ideas, so varied, and so inviting, presented always gracefully, 
and often with elocjuence, must have warmed the inia^ations 
of youtii. At that age, when we naturally dislike exceptions, 
end when we pass so easily over difficulties, the disciples of Wer- 
ner plunged into a career, which, as he shewed it to ihem, was 
BO vast and so profound. A mineralogy purely mineraio^cal, 
would probably have disgusted many of them : but they gave 
themselves up with eagerness to this mineralogy, which seemed 
to put into their hands the key of Nature : and although, as 
the result of the analysis, there might only remiun to them the 
foundation of the science, would they not still have had reason 
to bless the pleasant illusions by which they had been conducted 
to it? 

Several indi nho have since obta'med the rank of great 

mineralogists '<acl only wished to hear him, that 

they might g lea of the Science of Minerals j 
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I tui having once listeneil to him, that si 
I iBaon of their lives. 

It is to this irresistible influence, that the scientific world hu 
■ ken indebted for those labonous authors, who liavc described, 
•itb 50 much care, the different modes under wliich minerala 
kIs^ and those indefatigable obserx-ers who have torn from tha ■ 
e dl its veils of mysterj. Karsten and Wicdeman in thv [ 
I e^inet ; Humboldt, Von Bueh, Daitbiiisson, Hermann, and 
Freiesleben, on the summits of the Cordilleras, amidst the I 
Uames of Vesuvius and jEtna, in the dcsarts of Siberia, in th> I 
depths of the mines of Hungary, of Mexico, and Polosi, have ] 
been led on by the genius of their Master: they have attache^ / 
the honour of iheir labours to him ; and we may say of himj 
what had formerly been said with truth of Linnieiis only, that I 
every where Nature has been interrogated in his name. 

Few teachers have enjoyed lliis jMire and unreserved gratil I 
tude to the same degree ; but, perhapp, no one ever better de^ 1 
served it by his paternal feelings. He grudged nothing for thd 
good of his scholars : his time, his exertions, were at their diB> 
posal. If he knew of any of them that were in occasional need) 
his purse was open to them. When liis audience became so na« 
merous that every one could not conveniently Bee what he ex. 
hibitcd, he divided the students, and repeated his lecture. Hift 
door was never shut to then] : his meals were commonly taken 
with some of them in company, as if it had been his wish that i 
not a moment should be lust to their improvement. 

Such a master might salely devolve die care of his reputation 1 
UpcHi his scholars ; and they, accordingly, have been the instriH ' 
ments of diiPusing it. Like Socrates, in this respect also, to 
whom he has been compared for so many other qualities, hia 
ideas were almost solely known from the notes which had beeti 
taken during his prelections. Whether it was that he was sa- 
tined with the irresistible influence which his oral communica- 
tions gave him, or whether the vivacity of his imagination, could 
not Kidure the ennui of writing, it was with Ihe utmost relut 
tance that he determined to publish one or two pampldots, or ta | 
give some articles for ihe Journals, He talked as much as anjK 1 
one desired, and his conversation was always that of a man pS | 
genius, ns well us tiiat of a man of kind feelings. During wh<4n'| 
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hours, he oould dcvelope the boldest and best connected ideas; 
but it was impoe^be to make hJm take up the pen. He had an 
aatipathy for the very mechanical art of writing, — an anti- 
pathy, the very excess of which rendered it amusing. His 
letters were extremely few. The most tender friendsbip, 
the most profound esteem, could scarcely draw one from him ; 
and to avoid reproaching himself with his want of polite- 
ness in this respect, he at last did not even open those that were 
addressed to him. A certain author, who wished to consult a 
great many philosophers respecting a voluminous work, had cir- 
culated his manuscript. The packet was amisang during this 
journey. Ai\er a thousand researches, it was disinterred at last 
from among a hundred otliers, in the possession of M. Werner. 
To crown all, I may notice, that he has never replied to the 
Academy, since it placed him in the list of its right foreign asso- 
oates, among whom all the greatest names that have illustrated 
Europe for a century are found ; and, perhaps, he might never 
have known that he hod obtained this honour, if he had not 
learned it from some almanack. 

But we must pardon him, since, about the same time, it hap- 
pened, that an express sent to him from Dresden, by his sister, 
waited two months at the inn, and at his expcnce, for a simple 
ngnature, on some pressing family business. 

In Werner, this invincible antipathy seemed the more re- 
markable, that it affected him in that which, next to his studies, 
touched him the most, I mean, complaisance and etiquette. In 
every thing else, he observed the shades of sodal life with as 
much punctuality as he attended to the varieties of minerals. 
This disposition to formality, which was preserved for a longer 
time in Germany than any where else, and in Saxony for a longer 
dme than in any other part of Germany, was especially preserved 
in h'un ; apparently because, in his eyes, it was a kind of me- 
thod: he deliberated respecting the arrangementofadinner, with 
as much gravity as he did respecting that of his hbrary or cabinet 

There was still, however, one point in which his regard to 
etiquette did not hold. Whatever might be the rank of any iet- 
dividual, if ' d his minerals awkwardly, the professor 

) put oul The least stain on their freshness, 

the least inji iicy, touched him to the quick, and 
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he ]l^ese^^'i^cI a deep vecolLect'ioi) of Li. With liis naluroJ guud A 
faubiour, be would sometimes say, Such a one is i 
ler, or an able general, but, be would udd willi a fiifjh, be uevcf 
lutew bow bo touch miDerals. 

Tliese small eccentiicitiea, at wbich he was the first to laughy |' 
are in perfect agreement with all ibe qualities of the must cele^ 
krated gemus, and the most amiable disi)ositiuti. In llus caM|, 
they never lessened the tender veneration entertained for liim bjf , 
tbuse young persons who were always happy to be iiiHtru;:ledr 
and warmed by hi): words and by his attentions. liis scbulaii 
studied bte eccentricities only to accommodate themselves to tbem, 
being anxious to manifest their attachment, even by atteiidii^ 
to his foibles. 

But tbe public and posterity will have reason to lament tbofi* 
pecuhariDes, because, by tliem, they have been deprived ol' works 
of great value, and wbich uu other person, for a long time, will 
be able to execute so well. It is said, that his great work on - 
Mineralogy had begun to be printed, and that the first sheet., 
had been composed, but that he could not endure the faUguc of 
correcting the proofs. 

His life was, therefore, entirely passed either in tlie elevated, 
rc^ons of contemplauon, or in philosophical and friendly con- . 
versation, -^ignorant of all foreign events, without reading 
even the Uterary journals, without being at the trouble to 
inform himself whether envy was not sometimes busy with 
bis lame. He might still have lived for many years; fur of att-' 
the methods which he had studied, that of taking care of bis own, 
health, was not one of those wbich occupied him the least. . 
^nong his little whims, his care never to be between two difle- 
r«it streams of mr, was one of the moat remarkable. But of all , 
his precautions, the wisest, without doubt, was tlie calm of a-, 
peaceful mind, which did not even wish to be informed of any 
thing that could exdte within it any feelings of ill-will. 

The misfortunes of Saxony were alone able to deceive his 
foresight, and to destroy the peace which it had given him. He 
tenderly loved that country with which he had identified him- 
Bclf in a thousand ways ; no offer had been able to make him quit 
it. He was devoted to a pr'mce who protects the sciences, be-, 
cause he has profoundly studied them, and whom forty years 
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M- Btrzeliii^'s AnuHys'is nfthc Firrugi 
ihe highest prudence, and of the most tender devotion to his 
people, have not been able to preserve from so many calamities. 
His courage could not withstand Ihe sight of the sufferings of 
his master and of his country, and the distresses of his heart 
produced in him a complication of diseases, to which no care 
coutd afibrd relief. He died in tJie arms of his sister, on the 
30th of June 1817, at Dresden, whither he liad gone in the 
hope of some mitigation of his sufferings. 

It seems as if fortune had conducted him to that capital, that 
he might there receive more solemn honours. The most illus. 
trious personages of the kingdom assisted at bis obsequies. M. 
Boettiger, a distinguished philosopher, publicly pronounced his 
funeral oration. The most celebrated academies of Germany 
have paid him the same tribute which we are paying to him this 
day, and which will be decreed to liim, under one form OT 
another, in every country of the world in which any of the 
brandies of the sciences of iKe Earth is cidtivated. 



Anx, n. — Account of the Recent Chemical Researches of M- 
Berzelivs and hw Ptipils. In a Letter to Dr Bbew&ter 
from a Correspondent in Stockholm. 
'i- Account <^ BerzeUus'ii Analysis of tlte FerrvffinoHS ami 

Sidphurctted Prmsiates. 

j\A.» Behzelius lias lately been engaged in examining the 
ferruginous and Uie sulphuretted Prussiatea, llie composition of 
,^hic|i lias for some time past become so interesting, from llie 
different, and in general improbable, results, whicli several che- 
mists, such as Porret, Thomson, Robiquel, Von Grotthus, and 
JJoebereiner, have deduced from their experiments. From hia 
analysis of the ferruginous Prussiates, M. Berzelius draws the 
ponclu^on, tliat they are true double prussjate^ with two bases, 
(jf which the protoxide of i|-on is always one ; whilst the other 
base, which may vary, contains constantly as much oxygen as 
the protoxid'' iJ' irfni. The ferruginous prussiates of pots^, 
barytes, an^ *he property of effloresdng in heat, sb 

well as in 'le ordinary tcmperalure of the at- 




and Siiiiihurdled Prusaiatea. 

sphere- They then lose not only their water ol' crystalliza- 

1, but also that which is produced by the conibination of ihe 
hydrocyanic or prussic acid with the oxygen of the two bases ; 
aod there remans a double cyanuret, composed of one atom of 
cyanuret of iron, wiUi two atoms of cyanuret of the other metat. 
The same thing also takes place with the ferruginous prussiates 
of lead and silver. 

When these cyanurcts are burned with the oxide of copper 
in a suitable apparatus, they give no water. The double cya- 
nuret of iron and lead yields carbonic gas and azotic gas in the 
proportion of 2 to 1 ; but those of potassium and barium yiold 
them in the proportion of 3 to 2, because the base retains one- 
Jburth of the carbonic acid, forming a s]x«ies of double salt of 
carbonate and cuprate of potash or biirytes. The prusaiate of 
iron and ammonia is not cajjable of being reduced to a double 
cyanuret. When distilled, it yields prussiatc of ammonia, and 
a little water formed by the conversion of prussiate of iron in- 
to a cyanuret. The cyanuret afterwards decomposes and gives 
out azotic gaa, leaving as a residue a carburet of iron, composed 
of 4 atoms of carbon and 1 atom of iron. The cai'buret presents 
S very remarkable phenomenon : when heated to redness in the 
retort, it takes fire, anti appears to bum as in oxygen gas, 
though the gas which surrounds it is only azotic gas, and though 
it experiences no alteration. The flame lasts only for an instant: 
It is analogous to that which is exhibited with oxide of iron, 
and that of chrome, zircon, Sic, when they are heated to redness, 
after having taken away from them their water of combination. 
This same phenomenon is observed in the distillation of several 
of the ferrug^naled prussiates, particularly in that of Prus^an 
blue. The acid substance called by Mr Porret the Ferruretted 
Chyazic Acid, is, according to M. Berzelius, a prussiate acid of 
the protoxide of iron, where the base is combined with three , 
times as much acid as in the neutral prussiate. 

M. Berzelius prepares this acid salt in decomposing the pru»- 
siate of iron and lead imder water, by means of a current <^ sul- 
phuretted hydrogen gas. The hepatic liquid is put in contact 
1 •riib a new portion of prussiate, in order to remove tlie sulphu- 
1 hydrogen in excess; it is then liltered, and evaporated «• ] 

JANC.MIY ISai. 
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- ' 'IB. Berzelius's Analysis of the Sulphurous 

M. Berzclius compares the idea of making it a particular 
acid to thai of considering cream of tartar as an acid of sel 
seignettc or of tartar emetic. 

Most of the fcrrugiimted prussiatea are capable of being dis- 
solved in concentrated sulphuric acid, without esperiencing any 
decomposition. In allowing the acid to attract the humidity of 
the air, the new combination deports itself often in tlie form of 
crystals. The combinationsare add salts,mth two bases and with 
two acids. They are not formed of cyanurets and sulpbtuic 
add, because the pms^ate of iron, with excess of add, (Ferru- 
retted Chyazic Add), combines also without alteration with coii< 
centrated sulphuric add. 

M. IJerzelius tried in vain to produce the new gas which Dr 
Thomson pretends to have discovered, in treating the ferrug?- 
nated prussiatc of potash by concenti-ated sulfJiuric add. 

The double cyanuret of iron and potas^um, mixed with sul- 
phur, and heated, combines with tlie last at a temperature which 
exceeds a little that of mdted sulphur. Hence, there results a 
new combination, which M. Berzelius calls a Sulpfio-c^atiuret 
cf Fotas$ium, mxed wi(/t a Svipho-cyanurei of' Iron. The 
latter decomposes itself in part, in proportion as the temperature 
rises, and gives b'urlh to sulphuret of iron, which rcmmns near 
the sulpho-cyanuret of potas^um, and to sulphuret of carbon, 
an azotic gas, which escape together. 

The sulpho-cyanuret of potassium is soluble in water and in 
alcohol, from which it is obtained by crystallization : the crys- 
tals contain no water, that is to say, they are not converted into 
sulphuretted hydro-cyanite of ^wtash. Each atom of cyanuret 
of potas^um combines with 4 atoms of sulphur, from which it 
follows, that the compoatlon of the sulpho-cyanuret may be ex- 
jwessed aiier the method of M. Berzclius, by E + 2NC*S*. 
That is to say, tliat in the case where the elements are oxidated, 
there would result either neutral nitrate of potash, or bicarbc^ 
nate, or bisulphate of potash. 

M. Berzehus considers the sulpho-cyanurets as containing a 
compound eiecti»-n"''ative particular body, which he calls Sul- 
phuret of C 1 which is composed of equal volumes 
(or atoms) i i, and sulphur. The sulphuretted 
hydro-cyanii ilts from the combination of suU 





and Sulpkuretteil I'riaiiaies. 
pBuret of cyanogen with liyJrogen, is conriwscd alsoof e(|uai' 
Toluoies of azote, of hydrogen, of cartrou, and of sulphur. 
Berzelius admits, that the phenomena presented hy the cyanu- 
rels and the sulpho-c^aniirets, can only be expldned by a theory 
BitakigoUG to that which Sir Humphry Davy and M. Gay I.us- 
■ae hctve applied to the muriates, with which M. Berzelius finds 
that the sulpho-cyamirets liave a striking analogy. This ana- 
logy allows us to presume, also, on an analogy between chlo- 
rine or the oKymuriatic gas and the sulphuret of cyanogen. M. 
Berzeltus has attempted to obtain this last substance in an insu- 
lated state, for the purpose of studying Us properties ; but he 
ha! hitherto tried it in vain. , 

Selenium gives with the cyanuret of iron and of potassiuni 
phenomena analogous to those produced by sulphur. The se- 
lenio-cyanuret of potassium resembles perfectly the sulpho-cya- 
miret ; but if we mix It with any add, the Selenium is imme- 
diately predpitated in red flowers. 

Tellurium allows itself to mix with the double cyanuret of I 
iron and potassium, if they are melted together ; but water si 
parates them; the cyanuret dissolves without alteration, and the ' 
TeUurium remains in the form of a metallic powder. 



. Account of M. MitsclierlicICs Ea>perlmenis on Oie Forms o/' 1 

art'ifldaUy crystalUsed Salts. 
\ M. Mitschcrlich, a young chemist from Berlin, has been 
Bich occupied in determining the form of artificially crystal- 
ts. In the course of this inquiry, he has arrived at 
pBny results of very high importance respecting the relation 
1 exists between the composition and the form of these 
fstals. Having studied during the last year under M. Ber- 
I, lie has repeated before him a great number of hLs e\peri- 
!DtB, which were found to be perfectly exact. M. Micscher- 
h has discovered that several substances, simple as well as com- 
|X>und, may replace one anotlier in com^wund bodies, without i 
any change of form taking place in the latter, provided tliat the .1 
other constituent principles remain the same, and in the ^me4 
proportions. He has found for example, that Phosphorus and I 
Arsenic replace one another in such a manner, that the Plioa- ; 




m NMitscheTltch on iheF^ifm^ 
pfuttcs crystallise in exactly tlic same manner as tlic ArseniaUa 
of the same bases, when tlicy are at the same point of satura- 
tion, and contiun the same number of atoms of water of crystal- 
lisation, which is generally the caee. The protoxides of the five 
foUowing metals, viz. iron, sztm;, cobalt, nickel, and manganeae ; 
the deutoxide of copper, and also lime and moffnesio, re- 
place one another mutually, provi()e(.t always, that in the com- 
binations which arc cxainined the number of atoms of water be 
the some. Alumine, tlie deutoxide of iron, and also that of man- 
gaTicse, may also be substituted for one another, without any 
change of form. Barytes, strontian, and the oxide of lead, are 
in the same predicament, and also chlorine and iodine, and ml' 
pfittr and selenium, &c. To these diiferent groups, M. Mitscher- 
lich has given the name of Isomorpkous Botlies. 

This ingenious chemist is al present occupied in determining 
how many of such isomorpkous groups exist among simple 
bodies, and among their different degrees of oxidation ; and al- 
so in determining to what isomorphous group each of them be- 
longs. 

The discoveries of M. Mitscheriidi throw great light upon 
mineralogy, and will give a key to an explanation of the contra- 
dictions of chemical analysis, and of the geometrical measure- 
ments of crystals ; because, in a mineral sptx:ies whose form has 
been determined with the greatest certainty, one or more ele- 
ments may vary, providcil that they belong to the same isomor- 
phous class, and that the other elements remain the same. 
Hence, it Is for this reason that lime, magnesia, the protoxide 
of iron, and the protoxide of manganese, are substituted for tme 
another in the Amphiboles and the Pyroxenes. 

M. Mitsclierlich has found also, that when several eombina- 
tions, isomorphous salts, for example, are inixcd in the same li- 
quid, and when tfiis liquid is afterwards evaporated, the isomor- 
phous salts crystallise together, forming a part of the same cry- 
stal, and their relative proportion is then determined only by 
tile relative quantity of each which the liquid has had to aban- 
don at the moment of crystallisation. The crystal, in short, is, 
as it were, t)ui' iirphous molecules, without any chenucal 

afiinity havinj ami witliont our being al)le to per. 

ceive fixed ai n roportions. This expL'rinieQt is 
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I M. RoMT on Ihe PyraTciica taut Awphiitdca. 

one of high importance, as it explains the objections which the 
KBults of the analyses of certiun minerals form to the Theory 
of Definite Proportions. 

i AccowU of Oie AftaJyses tyf tlu: Fy^raiaics and JmphiboleSf 
by MM. Rose, Nordenskold, and Bohiisdorff. 

MM. Rose, Nordenskold, and Bohnsdorff, three young chc- 
mists, who arc at present working in the laboratory of M. Ber- 
zelius, have undertaken to verify by analyses the application of 
the ideas of M. Mitscherlich to mineralogy. With this view, 
they have begun a series of analyses of the Pyroxenes and iho 
Amphihoks. It results from this inquiry, which is still far 
from b^ng tinishcd, that the mineral called Pyroxene, when it 
is uncolourcd, is a double bisilicate of Umc and niagnciua, con- 
taining an atom of each ; but that when it is coloured, it tlien 
GoD^sts of a mixture of bisihcate of lime, of bisilicate of mag- 
neaa, of bisilicate of the protoxide of iron, and, less frequently, 
of the bisilicate of the protoxide of manganese ; without these 
bases being combined in projiortions conformable to the theory 
of definite proportions. The only thing constant is, that all the 
bases belong to the same isomorphous class, and that they are 
all in the form of bisihcatcs. 

One of these pyroxenes, analysed by Mr Rose, was fouod to. 
be a double bisilicate of hnie, and of protoxide of iron, contain- 
ing an atom of each of these bases. This pyroxene is the one 
which has been called Hedenbergite, and which has been con- 
ndered, after the analysis of M. Hedenberg, as a bisihcate of 
the protoxide of iron. Another has been found to be composed 
almost entirely of the bisihcate of the protoxide of manganese, 
with a very Utde of the bisilicate of lime. 

;4> Account of M. Rose's Analyses of several Species of Mica, 
containing Fluoric Acid. 
M. Rose has lately analysed several species of mica, in which, 
he has discovered Fluoric Acid in considerable quantity. The- I 
Mica of granites contains more of it than that of primitive car- 
bonate of lime, which contains only traces of it. We may eaa- 
ly discover if any species of Mica is more or less rich in fluoric 
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2S M. Rose^b Analyses of several Species of Mica. 

acid, by cxpodng it to the fire. That which contiuns about a 
per cent of it, loses its lustre and becomes matted, while that 
which containis only traces of it assumes a metallic lustre. The 
following are the results of M. Rosens analyses of three kinds of 
mica. 

1. Mica ofBroddbo near Fahlun. 

Silex, .'..46.10 

Oxide of Iron, 8.65 

Alumine, 31.16 

Oxide of Manganese, .1.40 

Potash, 8.S9 

Fluoric Acid, 1.12 

Water, 0.87 

oais 

2. Micajrom KimUo in FirUa/nd. 

Silex,.. 46.858 

Oxide of Iron, 4.588 

Alumine, 86.800 

Osdde of Manganese, .0.02 

Potash, 9.22 

^ FhumcAdd, t 0.76 

Water, 1.04 

98.718 

3. Mica from the Iron Mine of Uto. 

Silex, , 47,6 

Oxide of Iron,... 3.2 

Alumine,... 37.2 

Oxide of Manganese, 0.9 

Potash, 9.6 

Fluoric Acid, 0.56 

Water, 1.39 

100.35 
Stockuc ^ 

Sejpt. 21. ] 



bi. Ill- — On fsotficmiid Lines, atid the DinlTihid'uni uflleat 
Over Ui£ Ghbe, By Baron ALKXANDiiit di; Humboldt. 
(Continued from Vol. III. p. 274.) 

I what has already been staled respecting the limits be- 
Ktlreen which the annual heat divides itself on the same isother- 
il curre, it will be seen how far we arc authorised to say, that 
e Coffee-tree, tlie Olive, and tlic Vine, in order to be produo- 
Bve, require mean temperatures of 64". 4^ 60°.8, and SS^.G Fahc 
I These expressions are true only of tJie same system of climate, for 
example, of the part of the Old World which stretches to the west 
(rf the meridian of Mont Blanc; because in a zone of small extent 
in lon|^tude, while we fix the annual temperatures, we determine 
also the nature of the summers and the winters. It is known Ukc- 
wise, that the olive, tlie vine, the varieties of grain, and the fruit- 
Irees, require entirely different constitutions of the atmosphere. 
Among our cultivated plants, some, slightly senMblc nf the ri- 
gours of winter, require very warm but not long summers; others 
require summers rather long than warm ; while others, again, in- 
different to the temperature of summer, cannot reast the great 
colds of winter. Hence, it follows, that, in reference to the cuhure 
of useful vegetables, we must discuss three things for each cii- 
mate,— the mean temperature of the entire summer, — that of 
the warmest month, — and that of the coldest month. I have 
published the numerical results of this discusaon in my Profe- 
gomena de Diatri&utione Geographka PUmtarum, secundum 
Casli Temperiem ; and I shaH confine myself at present to the 
limits of culture of the olive and the vine. The olive ig cul- 
tivated in our continent between the parallels of S6' and 44°, 
wherever the annual temperature is from SS^.G to 58°.l, where 
llie mean temperature of the coldest month is not IkIow from 
4r.O to 42'.8, and that of the whole summer from 71°.6 to 73''.4 *. 
In the New World, the division of heat between the seasons is 
such, that on the isothermal line of 58".!, the coldest month is 

* In cares like Ihc pre.wnl, wc have not used Ihc niunit numbers of Cnhrenheit, 
tu a done in the original with the Centigrade ecaie, bin have given the cenl value 
of the degrees uiied hj die author, that his exact numiieis may always 
e4.— Ea, 
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35^.6, and that tiie Lhermomt'tcr Eoiuctimcs sinks there even du- 
ring several days from 14° to 10^.4, Tlie regiun of polable wines 
extends in Europe between the isotlieimal lines of 62°.fl and 60°, 
which correspond to the latitudes of 36° and 48°. The culti- 
vation of llic viDe extends, though with less advantage, even to 
countries whose annual temperature descends to 4S'.2 and to 
4T'.48 ; that of winter to 33°.8, and that of summer to eff'.S 
and GS". These nieleorologital conditions are fulfilled in Eu- 
rope as far as the parallel of 50°, and a little beyond it. In 
America, they do not csist farther north than 40°. They have 
begun, indeed, some years ago to make a very good red wine 
to the west of Washington, beyond the fir^t chain of mountains, 
in the valleys which do not extend beyond 38^ 54* of Lat. On the 
Continent of Western Europe, the winters, whose mean tempe- 
rature is 32^, do not commence till on the isothermal lines of 
48°.2 and 50°, in from 51° to 52° of latitude ; while in America, 
we find them already on the isothermal lines of from 5I°.8 to 
SS'.e, under from 40° to 41° of latitude. 

If, instead of considenng the natural inflexions of the isother- 
mal lines, that is to say, those that propagate themselves pro- 
grcEsively at great intervals of lon^tude, we direct our atten- 
tion to their partial inflexions, or to particular syakms of cU- 
meUea occupying a small extent of country, we shall still And 
the same variations in the division of the annual heat between 
the different seasons. These partial inflexions arc most remark- 
able, 

\st. In the Crimea, where the climate of Odessa is contr^ted 
with that of the S.W. shores of the Chcrsonesus, sheltered by 
mountiuns, and fit for the cultivation of the olive and the orange 
tree. 

2(%, Along die Gulf of Genoa, from Toulon and the Hieres 
Isles to Nice and Bordighera, (Aunales tlu Museum, torn. xi. 
p. S19.), where the small maritime palm-tree, Cltamarops, 
grows wild, and where the date-tree i* cultivated on a large 
scale, not to obtain its fruit, but the palms or etiolated leaves. 

Zdly, In England, on the coast of Devonshire, wliere tlie port 
of Salcombe has mt of its temperate climate, been call- 

ed the Montpeli 'h, and where (in South Hams) the 

Myrtle, the Cl i, ihe Fiidisia cocciwa, and the 
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', pass the winter in the open ground, and 
without shelter. 

Vhig, In France, on the western coasts of Normandy and Bril- 
Uuiy. In the Department of Finisterre, the arbutus, the pome- 
granate-tree, the Yucca gloriosa and ahi/blia, the Erica Medi- 
ierranea, the Hortetma, the Fucfisia, the Dahiia, resist in open , 
ground the inclemency of a winter whidi lasts scarcely fifteen or 
twenty days, and which succeeds to a summer by no means 
woim. During this short winter, tlie thermometer sometimes 
falls to IT.G. The sap ascends in the trees from the month of 
February; but il often freezes even in the middle of May. 
The Lavatera arborea is found wild in the isle of Glenans, and 
oppoQte to this island, on the continent, tlic Astragalus Bcgon- 
ensis, and the Laurus nobilis "f. 

From observations made in Brittany for twelve years, at" 
St Malo, at Nantes, and at Brest, tlie mean temperature of the 
peninsuhi appears to be above 66°.3. In the interior of France, 
where the land is not much elevated above tlie sea, we must de- 
scend 3° of ladtudc in order to find an annual temperature like 
this. 

It is known from the researches of Arthur Young |, that in 
qite of the great rise of the two isotheimal lines of 53°.6 and 
SS'A on the western coast of France, the lines of culture (those 
of the olive, and of the maize xmd vine,) have a direction |{ quite 
oppodte, from S.W. to N.E. This phenomenon has been as- 
cribed §, with reason, to the low temperature of the summers 

• Knight, TVfliu. flert. Sec vol, 1. p. 3!. In 17T4, on Agave flowered n 
Stlctoabe, after hnvfng lived twenty-eight years without twing covcied in nintai 
On the coast or England, the winters are so mitd, thst (irange trees ore atea oi 
(qnliers, which arc Bhellcrcd, as at BBmc, only by meana of amatling.— H. 

t BODDcmaison, Ceogr. Bolan. du Depart, du Flnuterrc, (Jwrnal dc Uataa. ) 
lorn. iiL p. I18-) 

T Travdi in FraiKc, vol. ii. p. 91, 

D The line which limits the cultivation of the vine, exlonds irom thi 
chute o( the Loire niiU or the Vilaino, by Pontoise, to ihe confluence of the Ithine 
iDd the Moselle. Ttie line of the ulive trees commences to the west of Narbi 
pusea between Orange and Monlelimail, and eanies itseir to Lhc N.E. in (li 
rection of the Great St Bumaid.— H. 

5 Decondolle, Flo: Ftan^. 3d cdjl. tuin. ii. pi. viii, li. L<;i|Uiiiii>, Vu^. dasuh- I 
UJura, torn. iL p. ^^...^t. 
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along tile coast ; but no attempt has Itcen made to rcflucc lo llu- 
mcrical expressions the ratios between the seasons in the inte- 
rior and on the coast. In order to do this, I have chosen eight 
places, some of which he under the same geographic parallels, 
and others in ilje prolongation of the same isothermal line. I 
have compared the temperatures of winter, of summer, and of 
the warmest months ; for a summer of uniform heat excites lew 
the force of vegetation, than a great heat, preceded by a cold sea^ 
son, The terms of comparison have been along the Atlantic; 
ihe coasts of Brittany, (from St Malo and St Brieux to Vannes 
and Nantes) ; the sands of Olonno ; the Isle of Oleron ; the 
embouchure of the Garonne and Dax, in the department of the 
Landes; ajid in the interior, corresponding to the same parallel, 
Chalons sur Mame, Paris, Cljartros, Troves, Poitiers, and 
Montauban. Farther south, from 44^° of Lat. the comparisons 
become incorrect, because France, locked between the Ocean 
and tlie Mediterranean, presents, aJong this last Irasin, in the 
fine region of the olives, a s:yStem of climate of a particular 
kind, and very diiFerent from that of the western coast. 
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3S.7 


71,fi 


73.4 




41.01 


SAB 


its 


093 


71.4 


Fnem OS tiie Coist. 


iH'.W 


55°,5 


43".4 


G6°.9 


67-.a 


St Mall., 


St Bricus, 


48.31 


59.3 


•11.7 


64.4 


f.7.l 


VBnn«, - - 


47.39 


51.9 


SU.7 


B4 4. 


65.8 


Nanlu-, 


17.J3 


H.T 


40..1 


6as 


70.5 


t^ Uochellc, 


4((.14 


53.1 


40,3 


B(i.O 


67.1 


Oleron, 


i.:i.ie 




44.G 


(iH.5 


78.1 


Buurdcaui, 


14.51) 


5(f.5 


42. 1 


70.9 


71.4 


D«, - 




54.1 


44.* 


67.3 


68.9 













^r and the dislriinUmi afHctU over Uie Gloiie. 

I These results are deduced from 187,000 ohservalJons, made 
I with nxtccn ihermomctcrs, ol\ no douht, un«|ual accuracy. In 
iupfofiag, on the theory of probabilities, tliat in such a number 
of observations, the errors, in the conslniction and exposure of 
die iDslrumeni^ and in the hours of observation, will, in a great 
Qcasiin-, destroy one another, we may determine, by interpola- 
tion, dther under the same pondlcl, or upon the eame isother- 
mal line, tht! n.ecH winters and summers of the interior and of 
the coast of France. This comparison gives,-^ 




i 





Meon 


.Mean 






Winter. 


Summer. 




( dr.1 Coflst, 


40°.C 

38.5 


(iS-.l 




J IiHtfiior, - 


68.0 




■J 5i°.7 Coast, 


41.4 


G7.3 




(, Interior, - 


3S.2 


68.4 


Annunl 
Temp. 


f ir 10 49° C03£l, 


41''.0 


flCT 


63°.0 


\ Interior, 


37.8 


eo.G 


51.6 


"J «• lo 46° CoaM, 


48.3 


67.8 


55.6 


I. Inlerior, 


39.8 


Gas 


54.7 



As the isothermal lines rise again towards the western coasts 
of France; tliat is to say, as the mean temperature of the year be- 
comes there greater than under tlie same latitude in the interior of 
the country, we ought to expect, that in advancing from east to 
west under the same parallel, tlie heat of the Gummcrs would not 
diminish. But the ri^ng, again, of the isothermal lines, and the 
proximity of the sea, tend equaUy to increase the mildness of the 
winters ; and each of these two causes acts in an opponte m^mer 
uponthe siunmers. If tliedivisionofthcheatbetwcen thcsesi 
sons was equal in Brittany and in Orleannois, in the climate ^the 
coast, a/ad the continental climates, wc ought to find the winters 
and summers warmer in the same latitude along the coast. In 
following the same isothermal lines, we readily observe, in the .1 
preceding table, that the winters are colder in the interior of the T 
country, and thesumraers more temperate upon the coasts. These ■ 
observations confirm in general the popular opinion respecting 
die climate of coasts ; but in recollecting the cultivation and the 
develt^ment of v^etation on the coasts and in the interior of 
France, we should expect differences of temperature still more J 
considerable. It is surprising that these differences between the I 



M.,Hunib((tdt ,t>i JnflJuniml Lines, 
winter atid the summer should not exceed 1°.8, or nearly a 
quarter of the difference between the mean temperature of the 
winters ur the summers of Montpellier and Paris. In speak- 
ing of the limits of the cultivation of plants upon mountains, I 
shall explain the true cause of tltis apparent contradiction. In 
lie mean time, it may be sufficient to remark, that our meteo- 
rological instruments do not indicate the quantity of heat, 
which, in a clear and dry stale of the air, the direct light p»o- 
duces in the more or Jess coloured parenchyma of the leaves 
and fruits. In the same mean temperature of the atmosphere, 
the developement of vegetation is retarded or accelerated, ac- 
cording as the sky is foggy or serene, and according as the surface 
of the earth receives only a diffVise light, during entire weeks, 
or is struck by the direct rays of the sun. On the state of 
the atmosphere, and the degree of the cxtincUon of li^t, de- 
pend, in a great measure, those phenomena of vegetable life, 
the conb^asts of which suqirise us in islands, in the interior of 
continents, in pl^ns, and on the summit of mountdns. If we 
neglect these photometrical conUdcrations, and do not appre- 
ciate the production of heat in the interior oC bodies, and the 
ciTect of nocturnal radiation in a clear or a cloudy sky, we shall 
liBve some difheulty in discovering, from the numerical ratks 
of the observed summer and winter temperatures of Paris and 
Iiondon, the causes of the striking diHerence which appean in 
France and England in the culture of the vine, tiie peadi, and 
other fruit-trees *. 

When we study the organic life of plants and animals, we 
must esam'mc all the stimuli or external agents which modify 
their vital actions. The ratios of the mean temperatures of the 
months are not sufficient to characterise the climate. Its in- 
Buence combines tlie simultaneous action of all physical causes; 
and it depends on heat, humidity, light, tlie electrical tension of 
vapours, and the variable pressure of the atmosphere. It is the 
last cause which, on the tops of mountains, modifies the perspi- 
ration of plants, and even increases the exhaling organs. In 
making known the empirical laws of the distribution of heat 

' Young's TV u. !>. 1Q5. 



anti iJu Dutribtitian of Heat m-rr the (Jhlii: 
orer the globe, ns decluc'iltic from llio ilicrmotnctiicni varialiontf'l 
ijf the air, we are far from considering these laws as the only I 
uDes necessary to resolve all the problems of chmnte. Most oT 
the phenomcDa of nature present two distinct parts, one wliich 
may be subjected to cjtact calculation, and another wliich can- 
Bot be reached but tlirougli the medium of induction and a 
logy. 

Ha\'ing considered tlic division of heat between winter and 
sanuner on the same isothermal hne, we shall now point out the 
nuokcrical ratios l>ctwcen the mean temperature of sjiritig and 
winter, and between that of the wtiole year and the warmest 
month. From the parallel of Rome to tliat of Stockhohn, and 
consequently between the isothermal lines of G0°.8 and ♦!% 
the difference of the months of April and May is everywhere 
l(y.8 or 13°.G, and all the successive months ore those which 
present the most rapid increase of temperature, IJiil, as in 
northern countries, in Sweden, for example, the month of 
April is only 3T'.4, the 10°.8 or 12=.6 which the montli of 
May adds*, necessarily produces there a much greater ef- 
(txt on tlie dcvclopcmcnt of vegetation tlian in the houlh of Eu- 
rojie, where the mean temperature of April is from 53''.6 to 
SS'A. It is from an analogous cause, that in passing from tlie 
duule to the sun, either in our climates in winter, or between 
the trD|ucs on the back of tlie Cordilleras, we arc more affected 
the difference of temperalure than in summer and in the 
though in both cases the tlicrmometrical difference is the 
for example from S°.4 lo T.% Near the jjolar circle, tlie 
of tlie vernal heat is not only mure sensible, but it ex- 
tetids equally to the month of June. At Drunthcim, the tern, 
poatures of April and Mayi like those of May and June, differ 
DDt ICS or ir.G, but 14".'* or 16^2. 

In distinguishing u]>on the same isothermal line the placf 
which approach its concave or convex summits, in the same syi 
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* In rMculating fbr Eurotic, bora 46° lo 4S° or I.at. for ten years the 
tunpranturcRorevety icn dayi, we find, thai the decodes whieh succeed one as 
dims vaa the summits ur the annual curve only l°.4t, while the 
hi aummn frum %°.6 lo i°.4, nnd in spring from i",* to r.3.- H. 
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'' M. Humboldt trn Isolltermal Lines, 
tern of climates in the nortbcrn and eouthern r^onn, we shall 
find, 

lat. That the increase of the vcmal temperature is great, 
(from 14°.4 or 16°,9, in the space of a month), and equally pro- 
longed, wherever the divisioD of tlie annual heat l>etween the 
seasons is very unequal, as in the north of Europe, and in the 
temperate part of the United States. 

2(%, That the vernal mcrease is great, (at least above ff" ot 
10°.8), but little prolonged, in the temperate part of Europe, 

Sdl^, Tliat the increase of the vemal temperature is small, 
(scarcely 7°-9), and equally prolonged, wherever there is an in- 
sular climate. 

Hfdi/, That in every system of chmates, in the zones contttB- 
ed between the same meridians, the vernal increase is smaller, j 
and less equally prolonged, in low than in high latitudes. i 

The isothermal zone from Ii3°.6 to 55°.4, may serve as an ex- 
ample for confirming these different modifications of spring. In 
Eastern Asia, near the concave summit, the differences of t«n- 
peratiure between the four months of March, April, May and 
June, are very great, and very equal, (15°. 7, IS^.S, aod 13°.9)> 
In advancing westward towards Europe, the iaotliermol line 
rises agmn, and in the interior of tlie country, near the convex 
summit, the increase is still greater, but little prolonged ; that is 
to say, that of the four months which succeed one another, there 
are only two whose difference rises to 13°: they are 9°.4; 13°.3; 
4°.l. Farther west, on the coasts, the differences become Email 
and equal, viz. 3^.6 ; ^.S ; S'.S. In crossing the Adantic, we 
approach the western concave summit of the isothermal line of 
Bfi^.S. The increase of vemal temperature shews itself anew, 
and almost as great, and as much prolonged, as near the Arctic 
concave summit. The differences of the foiur mouths are 10°.4 ; 
18°.9; and 10°.8. In the curve of annual temperature, the 
spiing and autumn mark the transitions from the minimum and 
the maximum. The increments are naturally slower near the sum- 
mits than in the intermediate part of the curve. Here they are 
greater, and of longer continuance, in proportion to the diffe- 
rence of the ( idinates. The autumnal decrease of tem- 
perature is l< 'be venial increase, because the sur- 
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fiwe of the earth acquiTea the maximum of heat slower than tlic 
atnuMphere, and hecause, in sfute of the serenity of tlie oir whidi 
jnendla in autumn, the earth loaea slowly, by radiauon, the heat 
wUch it has acquired. The following Table will sliew how 
a the laws are iHiich I have just estabhshed. 
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M. Hnmlwldl on Ltothcrmal Lints, 
In all pliures nitosc meaii temperature is below 62°.6, the re- 
vival of nature takes place in spring, in that month whose mean 
temperature reaches 42°.8 or 46°. 4. When a month rises to, 

41 ".9, the Peach-tree (Amygdalus Perska) flowers. 

46". 8, the Plum-tree (Prvnus thrHeslka) flowers. 

51 ".8, the Birch-tree • (BeluJa aiha) pushes out its leaves. 

At Ilomc, it is the month of March, at Paris the beginning 
of May, and at Upi^al the beginning of June, that reaches the 
mean temperature of 61" 8, Near the Hospice of St Gothard, 
the birch cannot vegetate, os the wannest month of the year 
there scarcely reaches 46". 5. Barley, in order to be cultivatod 
advantageously, requires -f-, during ninety days, a mean tempo* 
rature of from 47''.3 to 48*'.2. By adding the mean tempoa- 
lures of the montlis above 51 ".8, that is, tlie temperatures of 
those in which trees vegetate that lose their foliage, we shall 
haye a sufficiently exact mean of the strength and continuazice of 
vegetation. As we advance towards the north, vegetable lite is 
cnnGned to a shorter interval. In the south of France, there 
are 270 days of the year in which the mean temperature exceedl 
Sl^.S; that is to say, the temixirature which the birch requires 
to put forth ils first leaves. At St Petershurgh, the number of 
these days is only 120. These two a/dcs of vegetatwn, so un- 
equal, have a mean temperature which does not differ more tlian 
S°.4 ; and even this want of heat is compensated by the eifects 
of the direct light, which acts on the parenchyma of plants in 
proportion to the length of the days. If we compare, in the 
following Table, Eastern Asia, Europe, and America, we shall 
discover, by the increase of heat during the cycle of vegetation, 
the points where the isothermal lines have their concave sum- 
mlts. The exact knowleilgc of these cycles, will throw more 
light on the problem of Agi-icultunil Geography, than the exa- 
mination of the single temperatures of summer. 

■ Cotle, MtleoTtiape, p. 411— Wohlenbcrg, Flat. Lap. PI. 51. 
f Playfiiir, Eiiat.T"'"'. vol. v. p. 208.— Wahltnticre in Gilh 



and the Distribution of Heat over the Globe. 



93 



i 

o 

e 
s 

o 



1 

I 





1411 



& 



^ ^ 



9 '*' 9 

hi 






£3 



^1 



a 

OS • Q O 



3 



^ 







^ c» oS a6 fc^^ 

O) «o «o W fc« fc* 



COOD O « CD ^ 

cS 



sg^»« 



ss 






<e « ^ •Q 




«Q0 

o • 



«tCD to V> 0» «Q 

rH Q »» rH «p «5 



to «0 <0 0» «4 CD 

to <0 CO «0 ^ <4 (O 






o-o »^ 
*o*o 0*0 



III 



.§ 



OiOi fc»fc»t»fc-b«fc» <0W*0 *0 *0 »0 



*o 



(MOM 



i 



_ » o a a6 



aDo» 



C) <0 CD »^ 00 CD 



00 00 00 



rH (M O) 

^ gp «• 

COM M 



A CD 
(M •-< 
MOO 



to QD O CO 
00 1^ »-i 






E to 



A 00 b- CD ^ CD 

•^ ^ ^ 00 CO CO 

«0 «^ 4^ 55 AO «Q 



QD -< »H 
• • • 

P«< 1^ l-H 

*o «> «o 



00 b* CD 
o5 OtS bi 

«q< ^q* ^1 



Oi »> 



OD 00 O O 

^ ^ ^ 

00 OO 00 04 



• • • J • 

»-H I-* CD CO M 
^ ^ 00 00 00 



V 

1 




8" Q ^ ^CO a to 
42S «Q 00 rH 00 ^ to 

Ci <Q t» CD O^ Oi 

CO ^ ^ ^ CO 00 



8S* 



(N 



His 



*SS5 



<N »^ I* 

t-< (N «0 

§53 






to o 
40 55 



ooo 



*o 



A CO "^ OD 

*0 «5 »> to 




2 •»^* 

cu pui $z; CO p^ cj 






III 



t>0 



-a I § 8 



t: o 



H 

'4 
M 



P 

or 



IB 



o 
'S 

1.4 



I 



to 

G 






CO 



<s 



O 
o 

.s 

73 



pa 
o 

V) 



09 

CD 

O 

c 
73 






o 



O 



8 



O 

CO 

o 
e 

•a 



o 



VOL. IV. NO. 7. JANUAUY 1821. 



i 



84 Jf . lIuiTiboklt on Isothermal lAncs^ 

III the system of European climates, from llome to Upsal, 
between the isothermal lines of 59*" and 41% the warmest month 
adds from 16°.2 to 18° to the mean temperature of the year. 
Farther north, and also in eastern Asia, and in America, where 
the isothermal lines bend towards the equator, tlie increments 
are still more considerable. 

As two hours of the day indicate tlie temperature of the whole 
day, there must also be two days of the year, or two decades, 
whose mean temperature is equal to that of the whole year. 
P*rom the mean often observations, this temperature of the "year 
is found at Buda in Hungary from the 15th to the 20th of 
April, and from the 18th to the S3d of October. The ordinates 
of the other decades may be regarded as functions of the mean 
otdinates. In considering the temperatures of entire months, we 
find, that to the isothermal line of 35°.6, the temperature of the 
lAonth of October coincides (generally within a degree) with 
that of the year. The following Table proves that it is not the 
iDonth of April, as Kir wan affirms, (Estimate^ &c. p. 166.), 
that approaches nearest to the annual temperature. 





Mean Temperature 




Mean Temperature 


Names of 
Places. 






Names of 
Places. 






Of the 


OfOc 


Of 


Of the 


OfOc- 


Of 




Year. 


tober. 


April. 




Year. 


tober. 


April. 


Cairo, 


72^3 


72^.3 


77''.9 


Gottingen, 


46°.9 


47M 


44^4 


Algiers, 


69.8 


72,1 


G2,Q 


Franeker, 


52.3 


54.9 


50.0 


Natchez, 


65.0 


68.4 


66.4 


Copenhagen, 


45.7 


48.7 


41.0 


Rome, * • 


60.4 


62.1 


55.4 


Stockholm, 


42.3 


42.4 


38.5 


Milan, 


55.8 


58.1 


5^.Q 


Christiania, 


42.6 


39.2 


42.6 


Cincinnati, 


5'i^.Q 


54.9 


56.8 


Upsal, 


41.7 


43.3 


39.7 


Philadelphia, 


53.4 


54.0 


53.6 


Quebec, 


41.9 


42 8 


39.6 


New York, 


53,8 


54.5 


49.1 


Pctersburgh, 


38.8 


39.0 


37.0 


Pekin, 


54.7 


55.4 


57.0 


Abo, 


41.4 


4.0 


40.8 


Buda, 


51.1 


52.3 


49.1 


Drontheim, 


39.9 


39-2 


34.3 


London, 


51.8 


52,3 


49.8 


Uleo, 


33.1 


37.9 


34.2 


Paris, 


51.1 


51.3 


48.2 


Umeo, 


33.3 


37.8 


34.0 


Geneva, 


49.3 


49.3 


45.7 


North Cape, 


32.0 


32.0 


30.2 


Dublin, 


48.6 


48.7 


453 


Enontekies, 


27.0 


27.5 


26.6 


Edinburgh, 

1- 


47.8 


48.2 


46.9 


Nain, 


26.4 


33.1 


27.5 



As travellers are seldom able to make observations for giving' 
immediately the temperature of the whole year, it is useful to 
know the cor ios which exist in each system of climates, 

between the uninal temperatures, and the annual 

temperature 
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The quantity of heat which any point of the globe receives, 
is much -more equal during a long series of years than we would 
be Jed to believe from the testimony of our sensations, and the 
variable product of our harvests. In a given place, the num- 
ber of days during which the N.E. or S. W. winds blow, pre- 
serve a very constant ratio, because the direction and the force 
of these winds, which bring warmer or colder air, depend up- 
on general causes,— on the declination of the sun, — on the con- 
figuration of the coast, — and on the he of the neighbouring 
continent. It is less frequently a diminution in the mean tem- 
perature, than an extraordinary change in the division of the 
heat between the different months, which occasions bad harvests. 
By examining between the parallels of 47° and 49"* a series of 
good metjorolo^cal observations, made during ten or twelve 
years, it appears, that the annual temperatures vary only from 
1<>.8 to 2<>.7; those of winter from 3^.6 to 5^.4 ; those of the. 
months of winter from 9^ to 10^.8. At Geneva, the mean temn 
peratures of twenty years were as follows : 





Mean 




Mean 


Vears. 


Temp. 


Years. 


Temp. 


1796, 


49°.3 


1806, 


6VA 


1797, 


50.5 


1807, 


49.3 


1798, 


50.0 


1808, 


46.9 


1799, 


48.7 


1809, 


48.9 


1800, 


50.5 


1810, 


51.1 


1801, 


51.1 


1811, 


51.6 


1802, 


50.9 


1812, 


47.8 


1803, 


50.4 


1813, 


48.6 


1804, 


51.1 


1814, 


48.2 


1805, 


47.8 


1815, 


50.0 



Mean of 20 Years, 49°.67 

If, in our climates, the thermometrical oscillations are a 
rixth part of the annual temperature, they do not amount to 
one twenty-fifth part under the tropics. I have computed the 
thermometrical variations, during eleven years, at Paris, for 
the whole year, the winter, the summer, the coldest pionth, the 
warmest month, and the month which represents most accurate- 
ly the annual mean temperature ; and the following are the re- 
sults which I obtained : 






M. Hunibuldt on laothernud Lines, 









M«D TcmpCTMttT 






M. Bou«ttD. 












Of the 


Of Win- 


Of Sum- 


OfJa- 


Of Au- 


Of Ot. 




Yi»r. 


ter. 


nier. 


nuury. 


eu«. 


tober. 


Puii, 1S03, 


SIM 


S8°.7 


cr.c 


34''.3 


nr.s 


SCf.& 


1804, - 


S2.0 


41.0 


65.5 


43.9 


64.6 


52.7 


1905, . 


49.5 


3(i.() 


63.1 


34.9 


64,9 


49.3 


1906. 


5S.4 


♦ae 


G53 


43.0 


64.0 


A1.9 


I&07, 


51.4 


42.3 


67.9 


36.1 


70.5 


54.3 


1909, 


50,5 


36.7 


66.2 


36.3 


66.6 


4S.3 


1809, 


50.9 


40.5 


6!.4 


40.9 


64.2 


4fl.6 


IBIO, 


5a9 


38.5 


63.3 


30.6 


C3.7 


£2.9 


1811, - 


6!.7 


39.! 


65.1 


S6.6 


63.T 


57.6 


181!, 


49.8 


39.0 


63.1 


34,7 


64.! 


51.1 


1813, - 
Meanofthcwllyoare, 


49.9 


36.1 


ei.7 


3!.5 


6i.6 


A3.1 


51°. 1 


38'.T 


6+'.0 


36'.6 


6S'.l 


51=.9 



At Geneva, the mean temperatures of the summers were, 
from 1803 to 1809,— 



1803, 
1804, 
1805, 
1806, 
1807,' 
1808, 



6r-3 
65.0 

62.a 

65.7 
68.2 
62.9 
63.0 



Mean of seven years, 64°.9 

M. Arago has found, that in the two years 1815 and IS 
the last of which was so destructive to the crops in a great B 
of France, the difference of the mean annual temperature n 
only 2", and that of the summer Si>.2. The summer of 181ft ' 
at Paris was 59". 9, 4°.? below the mean of the former. Fnn 
1803 to 1813, the oscillations round the mean did not go be- 
yond— 2".9, and + 304. 

In comparing places which helong to tlie same system of cli- 
matcfi, though more tlian eighty leagues distant, the variali<His 
seem to be very uniform, both in the annual temperature and 
that of the seasons, although the thermometrical quantities are 
not the same. 
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AjiT, IV. — Atronni of the Captlvittj of Alexaxder Scott^ 
mno7ig the Wandering Arabs of the Great African Desert^ 
for a ])criod of nearly Six Years. With Geographicai Olh- 
servaiions on his Routes, and liemarks on Oie Currents of 
the Ocean on the North- Western Coast of Africa, by Major 
Rexnell, F. R. S. Sec. &c. &c. *. 



|[This account was clra^vn up by my friend Mr William Lawson 
and myself, from notes of many conversations with Alexander Scott, 
immediately after his return Irom Africa. He was repeatedly exa- 
mined by us^ both separately and in conjunction. Whilst we guard- 
ed as mucli as j)ossil)le against stimulating his invention by the na- 
ture of our quc\stion.s, we enforced the necessity of strictly adhermg 
to matters of fact ; and the result of our intercourse with him, is a 
conviction, that what lie relates may be depended on, as far as his 
opportunities and tiilent for observation extend. His story, re- 
markably free from j)ersonal adventure, or suspicious affectatioa of 
accuracy in dates and distances, appeared to us always consistent. 
Like frther persons who have experienced the horrible tyranny of 
the inhabitants of the African Desert, Scott at first exhibited a con- 
siderable degree of mental apathy. We probably have not exhattst-r 
cd all his stock of information ; we conceived that the cause of truth 
would be best served, by chiefly contenting ourselves with what he 
spontaneously uttered. This account might have appeared more 
interesting, had it been drawn up as Scott's Own Narrative; but this 
would have deceived the public. We have, however, adhered strict- 
ly to his meaning ; and, as nearly as we could with propriety, to the 
language of an ill-educated seaman. The MS. was submitted to the 
late excellent President of the Royal Society of London, and to our 
illustrious geographer Major Rennell. The information it con-. 
tained appeared to them so important, that the latter gentleman has 
been induced to furnish a Map, and the two very valuable Dis^r-* 
tations annexed to this paper. 

Liverpool, 24<ih Oct, 18^20. Tnos. Stewart Traill,] 

JljLlexander Scott, a native of Livci-pool, at the age of six- 
teen years, sailed as an apprentice in the sliip Montezuma, com- 
manded by Captiiin Knnbley, and belonging to Messrs J. T. 
Koster and Company of that port. The vessel sailed on the 



* It was the rn^j^inal intention of T)x Traill to jniblish thifi Narrative in a sc- 
ji:ir:ite v(»liiinc, f«»r llic Ixiiclit. of ScollV- frit'iuls. U|)on submitting it, however, 
t;> .m cininciil jm],li>!xr, it was ikvnicd too shcirt for a Koparaic work; and I avail- 
<:<! myst'lf <^f the <i|'norlU'iU\ whidi ilii~ ri^(•lull^lanl•c j-i'-'sonleiU of acquiring it for 
?Iiis l')urnMl— '. I>. li 
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JiaiiiiU ii/' A U.K. \'su lilt britii",, Cii/itivi/^, < 
a6th October 1810 for Brazil, hut was wrecked on 23rf NoveiB^ 
bcr at 3 o'clock in the morning, on tlic Africim coast, i 
where between Capes Noon and Bojador. In the course o 
the first day, the crew who had reaclietl the shore, were visjte 
by two persons (one of whom was a Negro,) belonging to ih; 
Arab tribe of Tobtjrlct. They had with them a camel. 
the cook, and a Portuguese boy, named Antonio, were dosirec 
by Capt^n Knubley to accompany those men to their IiabilOa 
The natives finding tliat Antonio had a knife and somoj 
tap^-coin, took his knife, and cut nway the pocket containing 
Ae money ; in consequence of which, the Porliiguese refusc(Jj 
to go farther, and relumcti to the coast. Scott and the Cot 
JHQceeded chicSy on fool, but occasionally riding on the camel 
(rfter their fears at its appearance had subsided,) for eight o 

e hours, when they arrived at a valley called Z(.'rrohali,|l 
Atbe ades of which about 100 small tents were scattered-'r 
e tents were low, and formed of a coarse mat-like stu^. 1 
iniDUlactured by tlic Arabs, of liie hair of goats and camels,^ I 
Umnixed with wool. There nnght be about sijf or seven per-a ■ 

IS inhabiting eacii hut ; their complexions were very brown; 

ih men and women were bony and slender, Scolt and his 
■npanion were consigned by their guides to the care of some 



smen 



Jiext day the Captan and the rest of the crew arrived ; but. I 
i the following day Scott was carried by the eamc two. T 
1 who had been his guides, to other tents about two miles, ] 
He remained altogether about three weeks at those two i 
ces; during which period all the people were scattered 
but Scott and Antonio remained together. They 
1 skins to sleep on, and a thick porridge of barlcy-raeal 
t food. Scott had remarked, that two pigs, saved from the 
t, had been killed by the Arabs; but their flesh waft , 
r left on the beach or thrown into the sea. 
The Arabs now Iwgan to break up their tents, and sold Scott 
! an old man, named Sidi El Hartoni, who had with him 
bee camels, lie carried Scott away, and they fell in on the j 
g of the same day with another Arab, who had purchas- J 
the rema'mdcr of the crew, with the exception of the captain 
senger, and two seamen. 



40 Account o/'Alex.\nder Sl'ott''s Captlviti 

On the followiiip morDiHg, the old roan carried ScutI to (he 
spot where the vessel had been, wrecked, and there thej reniaiiK 
ed for three days. From thence they departed for the south, 
and after two days, during which Scotl occa^onally rode <m a 
camel, he fell in with the Portuguese boy in possession of ano- 
ther Arab tribe, also moving southward. Here the two boys 
attempted to escape from their masters, but were pursued, 
caught, and lieaten. They were immediately finally separated ; 
Antonio and his master set off in a SE, direction, and Scott 
was carried, as near as he could judge, due south, travelling 
alt the way not for from the sea, sometimes within aght of it, 
and occasionally along the beach. Tiieir route was continued 
for fifteen days more, and tiie rate of travelling he estimates at 
fifteen miles a day ; every night they rested at the tents of some 
tribe, and were always hosj)itably received. 

Tlie country tJiey traversed prindpally consisted of a soft 
sand. A part of the road lay through a valley, watered by a 
Bait river, and containing a deep thicket or wood, in which 
Scott observed trees resembling firs, and some from wbidi 
whitish gum exuded. This lost hail nharp spines, the stem 
thicker than a man's body, not very high, growing, as Scott 
expresses it, *' all of a rook •," This valley is named Wad 
Seyglii, {\Vad, in the language of the country, signifying a 
valley, in which there is running water) -f-. Here Scott saw an 
animal, which he dcscriliea as *' a large beast almost bke a cow, 
covered with hair of a grey colour, with large borus, tliick at 
die root, and spreading outward, a very short tail, and feet 
like those of sheep. This animal is eaten by the Arabs, who 
call it Itow-y-and J." After the seventeen days travelling, they 
came to an encampment of thirty-three tents, in a part of a di&- 
trict, which Scott says is named El Ghihlah, and is buunded on 
the west by the sea. Here they remained several months. 
The place of their abode was the highest part of that country ; 

* Itoek is n Lancashire term for ■ heap or ciow bundle. This tree in peihajig 

■\ II is thought by judges, that Wad signifieA a Volley, with m 

without water, uid is -urt In dctioie a vaUpy without running ivB- 
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its soil is jirincipaliy rocky ; its {listancc Scott computes at u|v 
wardg of 200 milcB soutliward of the piscc where he was sold ' 
lo Sidi Hartoni, and he supposes it to be about twenty miles 
frotQ the cx^an, the roar of which he occaaonally heard when 
the wind blew frum the west. He also remarked a circum- 
stance which inclined him to think the coast not fai' distant. 
The water of the wells at the beach was much fresiier iJian that 
of the place of encampment, and the Arabs, who were often 
sent to fetch it from the coast, usually left home in the morn- 
ing, and returned on tlie evening of the following day. 

In this district Scott saw " plenty of wild-fowl, occasionally 
foMS, wolves, deer, or animals like deer, with a red back, white 
belly, tapering black horns, with ])rominent rings, and tips 
bent forward, eyes black and large. Some of these animals 
have straight horns : — it is called El Mochae *.■" 

Scott remaned at Kl Gliiblah for nume months, but about 
dte month of June (as he supposes, from his recollcclion of tlie 
length of the day and the heal of the weather,) he was told 
&al " the tribe would go a long journey to /7c2 d Hezsh, and 
that he must go with them, and there change his religion, or 
4e." 

I^e old man, his master, his three sons and three daughters, 
mill many others of the tribe, composed a caravan of twenty 
ftmines. 

The party mustered between 500 and 600 camels, of which 
fifty-seven were the property of Sidi El Hartoni. Each fa,- 
fflily was provided with a tent, which, with provisions, water, 
snd all their effects, were carried by the male camels, while 
[he young camels, and those that gave milk, had no load what- 
ever. The number of sheep belonging to the caravan was 
ainA-e 1000, and their goals were nearly as many. They had 
only five horses, which during the journey were chiefly cmploy- 
«i in chasing ostriches, die feathers of which were careftdly 

■ On shewing Scoa Ihc plates in Shaw'a Zoulngy, he immediaielj' pointed tit ■"• 
Ihe fbllowiiig animals as [hose whirb lie had met n-ith in the African Desert m^ | 
>l> confines, while he described the peculiarities uf each with considerable 
ncf ! Anlilope oryx, or Egyptian antelope ; A. gazelln, A. ccrvieapra, or 
non Bnlelopc ; A> eiichore, or spring antcloiie. 




Itecoant o/Alexakdeb Scott's Captivi^ 
preserved, and tlie flesh cafcn. They carried wiili ihetn two 
jack-asses, and many doga, ehiefly of the grcyliound and blood- 
hound breed, with which the people killed hares, foxes, and 
volves ; and on the flesh of alt these this tribe occasionally fed. 
When travelling, the sheep and goats of each family were kept 
in separate droves. The animals go close t(^ther, except 
where they meet with some vegetation, when they spread, hot 
are cafflly brought together by the whistling of their driver, or 
by the sound of Iiis horn. The latter is the most usual me- 
thod, and soon eollecta tlie flocks around the driver, an effect 
BiippoBcd to arise from their ajiprehension of wild beasts, whicli 
drives them to the protection of their keeper. It is said, that 
they can distinguish by the smell the approach of a wolf at tile 
distance of half a mile. 

The tents were pitched ovcry night, and the camelii and 
flocks belonging to the family were disposed in front of Uie 
family tent, near which fires were kindled for cooking. Should 
iherc be any apprehension of an attack during the night, al] the 
tents arc pitched in a circular encampment called Douar, witb- 
in which oil the cattle arc driven, and the men lie among the 
camels, which immediately rise up on the first alarm. 

The sheep and goats are very different from those of Eng- 
land, being much larger, with longer legs, and are mucli accus- 
tomed to travelling. AVhen they have sufficient food, they will 
keep up with the camels on a journey, and they can oecasionsUy 
run as fast as n greyhound. 

The camels can go long witliout food or drink ; they browse 
nn the scanty herbage of the desert, where they find it, and 
drink as much at once as will serve them a long lime. Scott 
never saw or heard that this animal ever swallowed cluiTcoei, 
and thinks, that had this substance ever been its fooil, he must 
Iinvc ob.served it, as ho has often seen the camels reiluced to 
great extremity for want of herbage. 

For the first four or five days, the route of the caravan lay 
over hard clayey ground, very barren, producing only wild 
bushes, but !)'■" ' ' 'de of grass. They then came to a sandy 
district calle ' arah, consisting of hdlu and valleys of 

sand, having ' deep well about ten miles south' 

wanis of tb hey entered on it. From this well 
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the camels were loaded willi water. The Arabs told Scott Uiat 
this well had been made by Chrisfians, who once possessed this 
country, until expelled by the Moors or the Arabs, 

In this sandy district they saw no bcasis, except a few deer 
in the valleys. Scott describes these deer as of" a nnnkccn co- 
Imr, with black stripes along their sides, near the belly ; 
the nose, eyes, and tongue bW-k ; the male had small straight 
horns witho\it branches, the females none ; their legs were 
long and slender ; they were so fleet that the greyhoimd seouid 
not catch them ; their size was inferior to that of an English 
(heep*. 

The only vegetation of this country was small Imshcs, and 
alow tree, called by the Arabs £1 Myrreh. The tallest of 
ihem is about three yards high, it has a red broad branch hke 
Ipahn, and running roots like liijuorice, about as thick as llic 
Soger, and sweet an sugar; the roots arc called Ferrada by the 
people, and eaten both by them and the cattle. The cattle 
were fond of this root as food, and it was reckoned good for 



There were here some birds, and the eggs of various wild- 
Wl were found in the sand, among which Scott j>ailtcularty 
mentions one by the name of Wild Peacock-^. 

For eleven days their route lay through this sandy district, 
and then they entered upon a more firm sort of soil, which 
eometjmes presented a hilly surface, and occaMonally extensive 
[Jdns of hard clay, sprinkled over with some bushes, but with- 
out any other vegetation. The hills sometimes showed rocky 
ades, on which " dry mosses'^ J grew. This sort of country 
(ontinued for about two months, during which they went 
llirough several valleys containing small streams of water, bo 
brackish tliat it could not be drank ; and they passed by some 
mines of salt, and brimstone. The former appeared like white 
rocks in some valleys, and the latter looked like white and yel- 
low rocks. Scott knew the salt by its taste ; and having broken 
otTa piece of the brimstone, he found it to be very hitler, and 

• Thb is evidently un Aiiluloiw, and iirubii[>lj a new hiitcios. It hus soma 



Account u/'AlkxaMdek Scott's CapHvi^ 
m throwing it od the fire at night, it burnt nitli a bttie flame, 
and almost sufTocatcd the people, who beat him heartily for 
calling this annoyance *. 

The tracks lefl by camels in the clay soil, in wet weather, 
(which is not very frequent in that country,) guided thecaravsn 
through this desert re^n. They ofYen met other Arab tribes 
travelling like themselves, but they never pitched their tent) 
near each other. This arose partly from fear, and partly from 
the scarcity of water and food for tlieir cattle. 

After pasang throiig)i a wood, which they traversed far two 
days, they again came to a sandy soil. This wood was the 
boundary between the clayey and aandy districts. During 
tlieir passage through the forest, they saw several lions, vlucb 
dd not attempt to come near them. 

Scott remarked, that beasts of prey seldom attacked a part; 
unless they were first molested ; but their flocks were attacked 
in this wood by a tiger -f. The camels can smell this animal it 
a considerable distance, and its approach b known by their K- 
fusing to advance. This occurred in the wood, the men pre- 
pared thdr aroifi, the tiger approached with little noise, and M 
upon the sheep ; the people endeavoured to drive liim away, 
and fired at him, on wliich he suddenly turned on them, killed 
three, two of whom he struck down at once, and wounded five 
others. He then sdzed a sheep, whicli he carried ofl' with great 
case, in his moulli. 

In this wood they met with a party who had a tame elephant 
These people were of a darker complexion than the tribes of El 
Ghiblali. They belonged to the tribe of Or Ghebet, and came 
frcHn El Sharrag, and siud they were going to some town (the 
name of which Scott did not hear) to fetch corn. They cau- 
tioned the Arabs with whom Scott was, to beware of a people 
called Baurbarras, black savages, who lived in the wood, and 
had done them much damage. In the wood were date-trees, 
cocoa-trees, and wild oranges. 

■ The biiur taale p(Thup» nroae fruni a miituro of Sulpiiatc of magiiBi«. 
which iPCcasEuna' villi lulphur ; oi u tiiiglit bo owing lo Sulpliale tl 




aviong Uie Arahs ofUte Oreut jtfrkan Disi^- 

On leaving the ivood, ihc caravan entered on the sandy di- 
g^Tct already noticed. It was variud l»y valleys and small san- 
dj hills, and was watered by inany running streams a little 
bnckish ; although the weather had been long hot, and very 
rain had fallen. In about a montJi they got through 
sandy district ; and, without having had any distant view 
arrived on the shores of a vast lake or sea. The day was 
lely clear, and two mountain tops on its opposite shore 
were just visible, almost like clouds on the sky. 

The point at which diey arrived was not that which they had 
Intendtxi to reach ; for it was an uninhabited country. They 
proceeded, therefore, northward, along the banks of the lake, 
md in the evening arrived at a number oi J!xcd huts, built g/" 
canes aitd ia/mboos, called El Sharrag, and belonging to the 
Or Ghebets, The surrounding country was of a soft sandy 
soil, not much wooded. There were many low bushes ; and 
near the beach high trees, with tall stems, and bunches of 
leaves at the top, something like a cocoa- tree, but taller. 

From the time of their leaving El Ghiblah, until their arri- 
val at the lake, die route of the caravan was pretty uniformly 

one direction, except when the intervention of hilis or rivers 
cmsed occasional deviations; but as suun as these obstacles 
passed, they resumed the original direction. 

Scott was unprovided with any means of determining the { 
line of their march, but, judging from the portion of the t 
eim at his rising, it appears, that at setting out, the line of route 
lay a little to the southward of east, and gradually inclined ' 
more to die south as they advanced *, 

They travelled more or less fevery day, except when th^ 
larried three days in the wood, to bury those who had been 
killed by the tiger. The first day was, in consequence of this 
occurrence, a day of rest ; the second was employed in bury- 
ing the dead ; and the third was occupied in placing stones 
ewer the graves, to secure them from wild beasts. Some days. 
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" Dnfortunatelj therE are no mors precise data irom whitli this important 
pdol con be asccrtainecl ; and this mode of cstiraating bj the eye, cspecioUy 
dM rtwervBtians of an {U educated Jad sixteeti years of age, cannot be consideied 
H BDj thfa^ more than a rtmgb appionimatioD tc tbe trne line of route. 
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AXL'Eii Scott's CrtpH 
when very fiiit, tlioy stopped at S or S o'clock lor tha day. 
Scott was of opiDioii, tliat tbt- distancL- travelled was generally 
twenty mile», and seldom less than fit^cdi miles a-day. 

In alt diia journey, they did not jiass llirough, uix did ih^ 
see any thing that coidd be culled a town, nor any permaniDI 
habitations of any kind, until they reached the lake. They 
did not pass near, nor Sid they cross any high mounuuni. 
They did not meet with any large river or stream wliich vae 
not fordable. They frequently met other parties like them- 
selves, who all spoke Arabic, which Scott now began to under- 
stand tolerably well ; but many of them spoke also another lao- 
guoge. 

During tlie journey tliose who chose rode on the camels ; the 
women and cliildren often did: Scott was permitted to do so 
Hometimes. Scott's occupation was chiefly to attend to his master's 
sheep and goats, in which he was assisted by one of his master's 
daughters ; and at night he was employed in grinding or bruis- 
ing barley between two flat stones. The Arabs fared very 
scantily, and Scott still worse. His feet and legs were blistered 
by the burning sand : he was cruelly beaten for trifling fault*, 
and if he slept too long in the morning, he was beaten with a 
cudgel. The whole party were often slioil of water ; and ol 
one time, when travelling over die hard ground near the salt 
and brimstone mines, tliey were in great istress, having been 
six days witliout any water. Their resource then was the milk 
of their goats and camels; and they frequently collectcil the urine 
of the latter, as a drink in this extremity, or preserved what waltr 
was found in tlie stomach of those that died. The urine of the 
camel is ocasionally taken as a purgative medicine. It is usually 
given for three successive mornings, and operates unich on the 
bowels. The Arabs did not take breakfast ; they generally bad 
only one meal a day, and that after sunset. It consisted usually of 
goat's milk and a thick porridge of barley flour; but if they had no 
com, they drank the milk of their goats and camels, and ate tlB 
flesh of the camel, whether the animal died a natural death, ot 
was killed accidentally or on purpose. They even occasionally 
devoured the ihe camel, which is tough and tliick. It 

is first beatei ween two stones, and then it is njaat- 

ed. A large ;indled mi the grountl, the glowing 



cnibers arc mixed with llie sand, and tlic hide, or other animal 
food, is covered over witli the mixture, when it is awn roasted. 
Hid devoured by the Arabs, without any nice attention to the 
|iariitJes ol' sand which may be adhering lo it. Tliey also occit- 
aonally eat locusts, which are roasted in a similar manner. 

At El Sharrag, all the eamels, sheep and goats, belonging to 
the paily, with two persons of each family, were left, and a large 
Unt Was liired to convey them across the lake. Tins boat was 
very long, — was built of a red wood, something like mahogany, 
— ajtpeared to have no iron about her, — and even her rudder 
was I'astened by rojws of straw or grass. Between seventy and 
wglity of llieii' party embarked in this boat, amongst whom was 
Scoll. The boat was commanded by an Arab of a darker 
complexion than those with whom Scott had travelled, and 
manned by six blacks, whom Scott tonsideretl to be slaves, I'rom 
the trealiuent they experienced from their master ; for he ob- 
ferved, that they, as well as other Negroes, who are numerous 
at El Sharrag, were oflcn beaten by the Arabs, The boat start- 
ed at sunrise, and was rowed with six oars, until a littfc before 
sunset, at a rate (as Scott imagined) of about two miles an hour. 
The oars were very short and clumsy; the blacks sat two on 
the same seat, with their faces to the stem, rowing with quick 
(ind short strokes, and rujsing the l)ody at each stroke, not at- 
(ing steady, and making a long pull, as English sailors do. 
They rested half u dozen times through the day, for about ten 
minutes or a quarter of an hour at a time. A litdc before sun- 
set, a large stone, which served as an anchor, was let down with 
about twenty fadioms of cable, and the boat remained stationary 
all night. They weighed anchor again at sunrise, proceeded aa 
before, till sunset, and then again cast anchor. Soon after day- 
break on the third day, they again got under weigh, and pro- 
ceeded until about two o'clock in the afternoon, when they ar- ' 
rived at the opposite shore. Their course was straight for tho 
Iwo niountfuns already noticed, and they landed at their foot, i 
in a country called El Ilessh. 
The lake is named Bahdr Ticb '. Judging by the pouritm J 



colt, " flaiop significB a m 
;sh.'' The iinmc is llicrcl 



Accdutti of^Ai-EXANDEB "Scott s 
of the riraug sua, Scott thinks that the- grentcst extent of ^^| 
fialiiir is from N.E. to S.W. When on it, he could not per- 
ceive any boundary in those directions ; and he was (pven to 
understand that it extended very far in bolli *. Its brcodtli 
he could not state, except as far as an inference may be drawn 
ironi the time they took to cross it, at tliis, which seemed its 
narrowest part -f-. The water during their passage was smooth, 
with a great deal of weetls floating on its surface. Some had 
ttroad green leaves, but none of them looked like sea-wecdK 
All resembled fresh-water weeds, and abundance of rushes grew 
near the sliore. The water under the weeds was clear, aid 
fresher than that of tlie country, which was all brackish. When 
further questioned, Scott stated, that though the water of the 
r was comparatively fresh, yet it would not be reckoned 
fresh in this country. The Bahar hm\ no perceptible current; 
had any sucJi existed, he couid not have failed tii observe it 
Both nights when the boat was brought to anchor, the bow wu 
as nearly as he can recollect towards the moon, when tiaiig 
about 10 o'clock I ; and he remarked that its portion did not 
appear to be changed during the night. The sky waa cloudksB, 
the winds were calm, and a vi;ry heavy dew fell. The oiDon 
was full, two or three days before they crossed llie Bahar. The 
Bahar contained turtles, something hke those brought to £iig> 
land from the ^Ve3t Indies, but much smaller: of these Scott 
killed some, but did not eat ihera. Fish of different kinds 

Sea." Fur its acconlBnco with the Dibliic ur Dark Lake of Pork, See Major Bcn- 
nell'fl Bemntka on this Narrative, wliich will lie printud in next Number. 
' See Major Rcnndl's Memoir. 



deduct for the resting of the rowers, 3 houia, 

which leaves fm- the wliolc sum - - 89 hours ; 

and Ihis, at the rtite of two miles per hour, would indicate fifty -eight i 

breadth of the BaluutU r ■ point. We may perhaps say, in rounc 

J Bather aboi 




J 
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abouaded in the water, and were caught witJi great ease by nets , 
let down from fishing- vessels, or liauled on the beach. He i 
wme like mackrel, others shaped like eelri, but thicker and mudi 
larger. Sunie had no scales ; but he did not see any willi long 
fielers at their mouths. 

There were many fishing-vessels on the Bahfir, but no boats 
larger than that which conveyed them across the lake, which 
▼as capable of carrying about SOO people. Its ends were both 
alike, rising up like those of a canoe, very sliaqt, decked for 
about three yards at each end, with several thwarts or seats fur 
be rowers across it, on each of whicli two men sat when tliey 
iDwed, each with a separate oar. The boat was very flat-bot- 
tomed, was ceiled in the bottom and up the sides, had no mast, 
but there was a step for one in the keel, and a hole in tlic scat 
orer it The cable was formed of a rushy grass, which he « 
bJd is taken when green, is flattened by beating it when wet, 
and then twisted into ropes, which become afterwards yellow. 
The boat in the language of the Arabs is cidled aourgos, but 
(ly the natives of El Sharrog and El Hczsh^ook. 

With the master of tlie vessel, Scott had no opportunity of 
■peaking. This man wore a white cotton shirt, with a red girdle, 
lad was armed with a musket and cutlass. The dress of the 
boatmen had some resemblance to an English carter's frock, but 
was made of woollen *. They all wore yellow slippers, lined 
•tth red, and of the same width from the toe to the heel -f-. 
These people spoke the Arab language, and also another called 
SiAiech. In tlie former Scott conversed with them, and found 
Qm they were apprehensive of being attacked while on the wa- 
ter, by people who come from the upper or northern part of the 
Bakdr in boats, and who inhabit the eastern side oi' that part ; 
are small in size, and are a different race from the Arabs. Scott 
thinks they told him, that this race (whom they named Zac/iaft) 
do not believe in Maliommed. 

The boatmen also told liim, pointing to the southward, that 
in that direction lay a great salt-water sea ; that tlie one they 



tt pretty nccurale dL-<crijition of Ihc dreu 
M on ttie northern ciiosl of Bnrtury. 
^ Thil ii the exnct counlcrpan of ihe Datl;ir> Slipper. 
„ IV. NO. 7. JANUARy 1821. 




of the JUK 



50 Jccou7it o/'Ar.KXANDEii Scott''s Captiv'tly ^^H 

ihc7t were on run into it; l/iat Utcre was no ciul of it; thai there 
werejilenty ofSaffina el Kabter, or large ships on it; and that 
they called it Bali&r el Kabeer *. They stated, that to ibe 
BDUl})ward was a harbour called Bavibarry ■f, where a great 
Duml>er of ships came. They further stated, that a long way 
to the southward (pmnt'mg In tliat direction), and before they 
were born, tliere bad beeu great batiJes, both on the Babar el 
Kabeer and on land, between the French and Kngtish J ; that 
where the battle had been fought on the land, the bones cS those 
killed were yet lying. 

At the place where the party landed were a number of huts 
built of logs of wood, placed perpendicularly, Uned with canes 
on both sides, with bushes in the intervals, and covered with 
rushes taken from the banks of the Bah^. The name of this 
place is El Tab Sidna Mf.hommed, signifying " The place of a 
chief called Mahomnied ;'" and the name of the Inbe is El Tahsi 
del Hizsh. Ou landing, the Arabs all kissed the ground three 
times, and washed their hands and faces with sand, as they did 
at all times when they prayed. Scott refused to do so, and the 
men beat him with a stick ; but the women begged he might 
not be further punished. They remained all night at these i 
huts, but the next morning at sun rise, they leA the village, 
taking Scott along with them, and telling him ihey were gmng i 
to Hfz el Hizsh, to Sidna Maftommed ; that he must go there, 
change his reli^on, and be circumcised ; and that if he did not 
become of their religion, Mahommed would rise up and kill him. 

The country bordering on the sea was sandy, but a little way 
back it was a mixture of sand and clay, with many large rocks 
winch were quite " full of chinney weed^ called in Arabic Ton- 
kUet §. They then traversed a mountainous country, by « 

■ Great Sea or Waler, 

■f- There b a diitiict not fur lo llic amith of the Cungo Biver culled BamtM, 
whera the Pottugueae have been in ihc habit of iJuDing. But ihc bono, the 
fitting, anil the livei, must, iii M. Bennell's ujHiiJan, all belong Vo diS^Knl 
strales. S«nt vas jwuHg in Arabic ; and the Ambic nan not the vonuoilv 
totague or hie inTormaiit. 

f When questiontJ un tliis head, Scoll affirmed, that he ia " cettain thejr bU 
fttaeeat aiul Inr "iiese negroes ware probably slaves brought from ■ ^ 

§ danncg \ (in archil,— ! nubstaiice prepared ebiefly ftiini , 
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winding path (which tetuJ«J soutliu'ai-d,) until about !} o'clock 
in the atlemooii ; when they arrived at a valley between two 
high Diounlain^, the sides uf^'hich produced luige uil lrt«3. The 
hranclics of this tree resemble an oak, and produL-e " greea 
plums,^ with a hard shell and a kernel in each, which, when 
boiled, affords oil *. The process tor obtmning this oil is as ftJ- 
lowg : The nuts are broken, the kernels dried In the sun, ihea 
ground, and boiled with water in clay-|x»ts ; the oil is skimmed 
off as it rises. 

The valley is about three quarters of a mile across, there was | 
no grass in it ; but small bushes grew in a clayey soil, mixed 
with a black slaty stone. 

Here stood a solitary building, " about the size and shape of 
an Englisli bam, or haystack." The lower part was formed of 
rough red rockstones, bedded in clay ; the upper of cones and 
boughs of trees: the whole was covered with rushes. It appear- 
ed as if it had been long built, being quite black with moss on 
the outside. One end of this building was to the north, and the 
other to the south. In the south end was a square headed 
door, which was not opened while Scott was there. There was 
no window, nor any thing like a chimney, or other projection, 
except a long pole forked at the end, rising out of the rushes 
oa the east side of the roof, and sloping upwards. It was so ] 
tong that the forked ends were beyond the line of the wall, and j 
esdi extremity was covered by an ostrich egg. Immediatety-I 
b^w these was a large wooden bowl capable of holding five or 
tax gallons, and placed on three large stones, which supported it 
about two feet from the ground. This building they told him 
was the grave of Sidna Mahommcd. This, he says, does not 
mean the grave nflfie Prop/iel, whose title among them is Uhtr 
80^ "f", but of some great man connected with, or a relation of 

■ Thk is no Lad description of tlie Shea-Tree, See Park's First Journey. 

■f Before receiving this oci^ounl of ihe grave, he had been told thut it ttae i 
burial fiiux of the Prophet Mahommed, <bs he sappoaes, with the inteiilion 
mote ieadi]y inducing him lo change his religion,) Tjut hating read when at honiB, 1 
IB Mnoe bonk respecting the East Indies, that Mahommcd'H biuial place wu 
Jfieea, whidi is a. Uige town, and that his cofRn was hung up in a large chuicfa; 
ha thoefoie knew that this story could not be true. After his return to El Ghib. 
kh, he was told that another great man called Sidna Ali. was buried in the build. 
d2 
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Mahommcd the propliet. The personage here buried was Wd 
(as he was told) on his side with his head to the north, his 
feet to tJie Boutli, and his face to the east ", the usual nKwle of 
interment in that country. In tlie ground adjirimng the build- 
ing, were the gravua of man^' pilgrims who had died in El 
Hezsh. These were ntarked by small htJlows, with a stone 
upon each, with other stones placed on edge along the ades, and 
one at eacli end. 

The party was accompanied by live pilgrims, who were dres- 
sed in a kind of white cotton shirt, with a red belt round the 
waist, and each carried a brass box conttuning books and papers. 
When tliey had arrived on the ground, all, in a standing posi- 
tion, cried aloud : " JBah ackibar ahedou il lahi el alloh. — Sltc- 
dawna Mahovtmcd de raasotd allah f."" They bowed tlicir heads 
thrice to the ground, then gol up, and walked to the iront of 
the building, to the door of which, the pilgrims first approach- 
ed. On one ^de of the door was a brownish stone, set in the 
ground two feet high, which the pilgrims kissed, and the'u" ex- 
ample was followed by all the party, Scott excepted The stone 
was tjuite smooth and rounded at the top, seemingly hard and 
clean, but the sides were ratlier mossy. 

The people here threatened to kill Scott, if he did not turn 
Mahommedan, shewing him a knife with whidi they said they 
would destroy him. He told them " they might kill him, for 
'* he would not turn -" and tJiey gave him until next morning 
to think of it ; but after this time they did not trouble him any 
more about changing his religion. 



ing above described ; that lliis person was born whete the Prophet was, and nHS- 
ried his iHaughter Patma-Min t' UhnsoGl, who is airm interred there. Scott's nut. 
ler likewise read to him from a l)ook, the luunee of many who were liuried in the 
above described building, some of which he recollects, as Sidna Bmheim, Sidna 
MousB, Sidna Balf-har, Sidna Hammed, Sidna Bo-heida, Sidna Solleh. 

The errors in Scott's dencription of the tomb of Mahommed, and ofllie plaa 1/ 
hit burial, ore nol uncoroinon in nuch popular works oi be prubablj coiiauitcd. 

* That is towardu Mecca. 

+ These words are put down as nearly as possible, according to his moaaer of 
prononncing them, a» [wr nameswhieh ocmiinthe narrative. Cmnpnt 

Ibia aenlence with * ^C (*e Hdigim of the WaUnt Araii, voL I. 

B- 8ft and 90.— and ling ibe stune of the Kaba, voL II, p. St 
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I Tents and provisions had been provided by the pilgrims, vmii ^ 

^^bc party stud alt night in the valley. Next day sonic uT thena. i 

^■Mked five or six miks into the neighbouring country, and saw \ 

Hp^'ee or tour ruins of large buildings, one of which had walls 

^Itonding, that were pierced by two o» three square window* | 

The walls were of " rougji rock-stone," with clay for mortar. 

These ruins covei"ed a great deal of ground, and had evidently 

been once inhabited, but the people with whom Scott was, did 

not seem to know any thing about their former use. At night \ 

they remained in the tents, and next day returned to the sea- i 

ade. Before setting off, and also at day-break on the preoed- ' 

ing day, the Arabs said their prayers at the building. Durir^ , 

Aar stay on that side (»f the Bahar, Scott was never again ta- ' 

ken to the grave, though he believes that the party went to it \ 

aliDOst every day ", with camels and mules. He was confined 

in the hut where lie was lodged, and was ne^'er allowed to go | 

fiatiier than the door, in eousii]uence of his refusal to become a 1 

Hahooimcdfui +, j 

While he romaintxl there, many people, some of whom wore 1 

red caps on their heads, came on mules and camels, as pilgrims i 

from the southern side of the lake, to offer (as it was said) sheep ' 

and goats at the grave ; and there were also frequent arrivals of . 

parties like their own, who came in boats from the northern side 

of the water. 1 

The people of El H^zsh eat in the middle of the day as tseH 
OS at night. Their food, as also that of ihe people of El Sha- 
nag, consists chiefly of com-6rcarf and dates; they making much ' 
less use of goats' and camels' milk, and camels' flesh, than the 
other Arab tribes do when stationary. They make, however, ' 
kbUskusD \. 

• It is custoroary with MahommedmiB lo pray at the lombs of their holy 
men; and this pilgriinage mt^ht be anbatitkited for that lo Mcccjii the distance ta 
which being too great for the wandering Irilics to undertake. 

■f- The Bimneas of Scott in this paifieular is highly pralE*worthy. It had 
tieen teported before his retom that he hnd renounced Christianity, and embraced 
the fUth of Mecca ; but the writer of this note has dedaive proof, tbat he never 
bod conformed to the ceremonica of that reltginn. 

X An excellent African diih, much used in MoroccOi made by seething a 
ii>wl inapipldn filled with granulaleil flour; its juices are abaorbed by the fariiu. 
ceoiu matlfT, which is thus renitered very palatable. It is a pilau. 
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Their drese dilTers from that of the pilgrinis already mention- 
ed. It connsts of a dark-blue linen shirt, a pair of short trow- 
sers, which reach to the knees, a red girdle, a knife at ihdr 
side, and a musket. Their legs are bare, and on thoi- feet are 
i^ppers of yellow leather lined with red, or sandals. 

The women have red sJi[ipcrs, bare legs, and a while Jimck *, 
with a broad plate of silver hanging in front of each shoulder, 
and a bell of yellow and green worsted pliuted logclhcr. " The 
" women of the head-men have a dark-blue mlUicha^ whicli is 
worn Bke the haick of the inferior orders, but has i \s comers and 
edges fringed wilh (he same colour, and they wear also a belt, 
which is sometimes all red, at other times white, or a mixture of 
yellow and green. The children wear a sort of woollen frock 
with short sleeves, which, with the breast of the frock, are work- 
ed with red worsted. 

There are many black slaves at El Hezsh. There are no 
houses better than the huts already described ; but tlie latter 
arc very numerous. Tents are also used, when a part of a fa- 
mily is obligctl to go in quest of food for the cattle. 
(To be concluded m Tiexi Number.) 



Art. \.-^TableJbr determining accurately the Time offfigk 
Water at any given Port. Computed by General Sir Tho- 
mas BuisBANE, C. B. F. R. S. E. 

A HE olgcct of the following Table is to determine accurate' 
ly the lime of High Water at any given port, by applying a 
correcUon dependent on the accelerated or retarded action of the 
Moon on the Tides in passing the given Meridian in her diffe- 
rent parallaxes. 'I1ie elements of this Table have been given 
by the Marquis dc La Place in the Mecanique Celeste, and we 
have here only interpolated his quantities, so as to render the 
method more wrajJe to those who are not conversant in such 
calculations. 

I • This iB esavl ' iiiaiee in Momcco. TIk> hairk is a large 

I stia*l Of cntlDii, in 1 ' »> envelnpcd, tliiil iiolliing a vitiblc a- 

I fCrpt urn: rye, then bl hcols. 
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Sir Thomas Brieltinic on Hie ContpnUtiion rfHigf^ Walcr,-. 
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Method of Us'iit^ tlie Table. 

.E 1 — Required the Titne of High Water at Cork an the Slet October 
), the Moon being in Perigee ■ ? 
Time of the Moon's passing the meridian, . . 12'' 13' 

Correction in Hie Table correaponding to Ig"- 13', 
Time of the Greatest Action of the Sun and Moon, 
Time of High Water at Full and Change, 
Time of High Water required, vii. at 5 In the mor 
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Mohs' SyOem qf Vryslalkffraphjf 

ExiHrm ir, — Beqoiied the Correct TimG of High Waler at Lellh on Nov 

a I. I82II. the Moon being in AjHigee? 

Time of the Moon*» pa*Bjng the meridifin, - - 21** 28' 

■ "■■ ling to 21" !8'. - . +35 

e Sun and Moon, • 22^ 3' 



AiiT, VI. — Outlines o/'Profcssor Mohs's New System afCryattd- 
logtaphy and Mineralogy. (Continued from Vol. III. 
page 312.) 

IV. Minfraiogical System. 
1. iJiFFERBNCE between l/ic Natural History System of Mine- 
rahgy and every other. — As the natural history system of minen- 
!ogy deviates entirely from all previous systems, it will be neces- 
sary to shew that its deviations are nothing else than consequences 
from the universal principles of natural history. They regard, 
1st, The form, 2d, The content (inkalt) of the system. 

2. Defect iajbrm. — No mineralogicol system is known that 
has not a defective form. The defects of mineralc^cal systems, 
in regard to form, are of two kinds. In the first place. Those 
systems do not contain within them the essential steps of co&o- 
cation or subdivision, genera and species ; in the second place, 
The ap]ilication of such steps as they do contain is not univer- 
sal, and consequendy the form is not the same throughout Uie 
whole system. 

3. Contmuatian. — As to the^rst ol^eclion, it frequently h^ 
pens, that where the species is settled according to the natural 
history plan, the gemis is not so settled ; and that where the ge- 
nus is chemically settled, the speues, at all events not chemically 
settled, is sometimes settled by natural history, frequently by good 
luck. Each of those two conceptions thus belongs to a diSeicnt 
science, — one of them occasionally to no science at all. H^iceif 
the system is observed from a point of view connected with the 
one of those sciences, the conception of Genus is wanting; if from 
a point of view connected with the other, the conception of Spe- 
cies is wanting. But a system to be observed under two pointeof 
view, or a system tcifh hao aspects, is itself a contradiction to logic 
In this respect 'an system is especially remarkable. 
In tlie class of als, it really contains a sort of che- 
fiiical genera, m profess to be so) ; in the class of 
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Eathy Minerals, natural liistory families are combined along 
with those genera. "Whoever is accustomed to use a sjatem, 
will be as much astonished at those double genera, as at the to- 
tal want of genera in some classes or orders of many systems.' 

4. Continuation. — Mineralogists have seldom been contented 
with the steps of classification, used in other departments of na- 
tnral history. They have at one time rejected, at another ap- 
p^ded, whatever seemed convenienL Perhaps litis practice 
might be founded on satisfactory reasons ; but if those reasons 
apply to one portion of a system, they likewise apply to all the 
rest, otherwise the system would be incongruous, that is lo say, 
I«¥e no regular form. But regularity of form is absolutely in- 
aeporabie from the idea of a system. And hence, if one clasa 
contain orders and genera, the others must contain them like- 
wise, and so in other points. If we set out from right princi- 
ples,— in natural history, from natural liistory principles, — tlus 
object is attained without difficulty or obstruction ; but if in na- 
tural history, we set out from chemical principles, or in chemi- 
itcy- from natural history principles, il cannot be attained witb- 
ODt cnnstraint. 

5. The Natural History System isjree from these favlis.— 
Whatever may be thought of the natural history system, it is not 
aircly chargeable with any defect in point of form. It contain* 
the two essential conceptions, genus and species, both settled 
upon one prijKiple. It also contains classes and orders; thus 
confonning itself in its steps of classification to the general cu- 
stom of natural history. In zoology and botany, a genus or an 
order is occasiondly so cxtendve, that the inspection of it re- 
quires to be facilitated by a new subdivision. It is quite evi- 
dent, tliat subdivisions of this kind do not belong to the essence 
of form. Mineralogy does not need them. Tlie natural history 
system of mineralogy is likewise uniform throughout ; in other 
words, it maintains through all its parts the same steps of clasM- 
ficaUon ; and these arc everywhere of equal value,— a drcum- 
stance which does not h^pen universally in other systems of 
mineralogy. 

r-G- Defect of the content.— ~As form is an essential part of eve- 
■^system, so the content of that system is not less essential, 
i here the natural history system is more or less disiijiguidied 
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from ail others. Protwbly the question as to the form will not 
occasion much difference of opinion. But in regard to the cxm- 
tent more objections may occur; perhaps from the appearancettf 
the science UsHfbdng injured by rigoroutly observivff the rvUa 
of natural history. Following the clue which Iwtany and zoo- 
It^ present, it is proper to institute some inquiry into this 
matter. 

7- Con^uafion.— The content of a system is determined by 
the several species it includes. The deficiency of most niincra- 
logicttl systems appears in the erroneous settlement of the spe- 
cies ; as will easily be discovered, on comparing that settlement 
with our preceding conceptions of species (ii. 25.) ; and caoa^ 
denng the multifarious traneitions (ii. 30.) of one species inlo 
another. Since the idea of species, however, is a very nii^ite 
one in mineralogy, and the application of it any thing but ^S- 
iiGult ; the question occurs, whence have so many defective ar- 
rangements arisen ? 

8. Origin of this defect. — The first source of them is, doabb 
less, to be found in the circumstance, that tmnentlog^ts have 
thought themselves obliged to admit into the system, a multi- 
tude of minerals not capable of any natural history arrangement 
And in order to give this injudicious procedure a scientific «tr, 
they have next attempted to bring it under rules ; whilst, in or- 
der to render it general, without attending to the numerous ex- 
ceptions and alterations, they have applied it to other speda, 
which might have followed the true principles of science. By 
this means, a multitude of species have been split asimdeF, al- 
though their correct arrangement would have tended to embd- 
lish the system. 

0. Explanation. — A few examples will expliun this. If por- 
c^in earth, green earth, he. are to appear as independent spe- 
cies, it will be necessary to produce some basis on which those 
pretensions to independence are founded. Their form, hard- 
ness, and specific gravity, by means of whose mutual relations 
the independence of species in the mineral kingdom is usually 
determined, are ather so difficult to measure, in the cases be- 
fore us, or so ii ^''■•t no methodical distnbution can rest 
upon them. I erefore necessarily had to colour, 
connection of t) eel, the adhesion to the tongue ; 
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to which characterislics the rcqui^tc degree of importance wa» 
given, because otherwise the diGtributioii must have been ftht^e- 
ther arbitrary, or destitute of satisfactory grounds. Fossesnng 
sudi importance, those characteristics commimicatc a portion of 
It to others, to the fracture, distinct concretions, transparency, &c. 
m^oycd in settling the remaining species. In these drcum- 
stancee, when a s^>ecleB of great compass, and really capable of 
bong settled, yet not particularly shewing the connection of its 
(amnions to the eye (ii. 31.), presents itself, what can we expect 
butto see it dissected, and a host arise in its stead, no individual 
cf vhit^ possesses either the character of independence, or suffi- 
dmt marks to distinguish it from the rest. 

10. How these defects must be remedied. — This prciedure 
jtould have been inverted ; the importance of u^ng any charac- , 
t^stic should have been appreciated according to those spedes, 
the arrangement of which can l)c maintained in conformity with 
the prindples of natural history. It would thence have appear, 
ed, that, as those minerals (9.) were capable of no methodical 
nrai^cmcnt, whatever natural history system admitted them* 
miiat of consequence fall to the ground, — as experience had al- 
ready shewn ol' the greater number. On the contrary, to reme- 
dy this evil, chemistry lias been applied to ; the mischief, how- 
ner, has but become the more virulent on that account. Che- 
mistry has extended its influence to the higher steps of classifi- 

n; it has brought the principles of the whole science into 
iision, and reduced mineralogy itself, to such a state, that it 
til necessarily ceased to be a ^xtrtion of natural history, 

11. And, besides, chemistry has not been able to perform tha 
service, which in this point was expected from it. On compor 
rii^ t(^ether the analysis of such minerals as admit not natural 
histmy arrangement, nothing of a distinctive character is found 
to result from it. The reason of this lies in the nature of those 
nonerals themselves, which, being either mixtures, or substances 
decomposed by nature, have sustained alterations, both in the 
^udlity and quantity of their component parts. A knowledge 
of the composition of such bodies, however valuable in itself, is 
yet unfitted for distinguishing them even empirically. 

12. Coittinualion nf ^ 8. — The other source from which the 
ciEtcetLve settlement of species has originated, is the wtMttofph^ 
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sistorkai inquiry concerning the varieties united into one spe- 
cies. The plan of a fundamental inquiry is still scarcely b^un 
to be traced ; yet much has already been erected on iL Indeed 
forms out of all the four series of crystallizations are to be foand 
united under one species, — in several, even in the lateat Ger- 
man manuals. No attention has yet been bestowed to obtun an 
exact settlement of the hardness and sjiecific gravity. But it is 
self-evident, and confirmed by many examples, that s^jch n^i- 
gcnt proceedings as these must needs be followed by indisiaut- 
ttess among the species ; and that, frtHU the same cause, those 
spedcs must also be split asunder, is shewn by many of tie 
newest arrangements of our most celebrated mineralogists. 

13. Violation of a universal rule in cla^si^fotton.—Jt is a 
rule in evtry classification, that no one object sliall appear in it 
more than once. Now all mineralogists agree in admitting, that 
porccltun earth is weathered prismatic felspar. But felspar, 
tliough weathered, is still felspar. Forceliun-earth cannot, 
therefore, be admitted into the mineraiqgieal system as a sepa- 
rate species. The same is also the ca.se with several others; 
alver-black, copper-black, &ic. 

14. Violation of a rule in natural histoiy classification. — It is 
a rule in natural history classification, that its objects must be 
individuals alone, and these only in their state of greatest en- 
ttrenesE, of complete formation. Hence it is, that mountain 
rocks not being individuals in this sense of thf word, are ex- 
cluded from tlie system. Iron-flint, heliotrope, jasper, tile-ore, 
clay, tripoli, yellow earth, and many others, are mixtures as 
truly as granite, though the component particles are undistin- 
guishable, by reason of their smallness. They are partly e\ea 
mixtures of decomposed minerals. Hence no one of tliem cxa 
be introduced as a particular species into the mineral kingdom. 
Basalt, claystune, serpentine, fic. are likewise mixtures. Cases 
may happen, where a mineral can neither be said to be decom- 
posed nor mixed, though it occurs in a state which is usually 
the consequence of decomposition. This may take place with 
regard to some porcelain-earths, (those of Aue), to pure clay- 
earth, and sor In respect of natural history arrange- 
ment, such m ? described as incompletely formtd, 
and regarded 
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\S. JtestUl of these fiofciiiOTiS.— The character of a correctly 
KtCleil natural history species, will apply to none of the above 
i^>ecies admitted by German mineralogists ; and if both these 
aod the otbers, the erroneously and die correctly settled, were in 
conunon submitted to a more extensive systematic treatment, 
collocations would arise from it, in which the properties of a 
good system must needs be wanting. A diaracteristic mark of 
aieh a defective ayatan are in the trunsitiona of its species into 
one another (ii. 30.) ; which transitions naturaUy take place 
when a determinable species is split into several ; as rliomboU 
dsl quartz, rhombuidal corundum, and others, in the Weme- 
rian system. Wherever transitions of this kind are met with, 
it rantiot be expected that the system will be useful in any point 

rfTOW. 

16. jTA* proper mode of treating those minerals which can- 
not be exhibited as independent species. — Such arc the principal 
causes of tile difference, in regard to its content, between this 
mtura] history sy,stem of mineralogy and other systems. In one 
irord, none but real ami accurately settled species have been ad- 
mitted in the present system. The number of species has, 
iberefore, been considerably diminished. On examining the 
reasaiia why many of the species in other systems are not pre- 
sented in this, it will appear how minerals contmned in such 
spedes are to be treated in regard lo classlficaLion. It is neccs- 
Ba^ in fact, to ^nite correctly tehat has been incorrect!}/ separa- 
ted. Thus quartz, iron-flint, hornstone, flint-slate, flint, cal- 
cedony, jasper, heliotrope, &c. all join themselves to the sp&. 
ais ihomboidal quartz ; porcelain-earth appears under the cho- 
lacter of decomposed felspar ; green-earth as an earthy varie- 
ty of talc-mica, and so on, We shall afterwards find this U) 
be useful and necessary for the application of our mineralogical 
^Stmi. Indeed a correct sctdcment of the natural history species 
i« Dot only the condition, on which alone a system can he con- 

mt with itself, but also the characteristic, without which, it 
have no application to practice, or usefulness in general. 

17, On itliat grounds the estimation of Gie mineralogical s^t- 
tm «ato.— According to the preceding observations, the opj- 
mon entertained of the natural history system of mineralogy will 
depend on two things ; ^rst. That it be judged in relation to 
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the science /or which it serves ; and, second^, Witft regard Zo ilt 
ernplaffment in practice. If the conceptions included under thit 
system, (of class, order, genus*, species), rest on tlie real and pure 
foundations of natural history ; if they be sufHdently appUcabIc 
to practice, and have managed what is contained by them in r 
manner conformable to the rules of natural history ; this systan 
will then be correct huth in point of form and of content. If it 
possess those properties, it may differ from others, and corre- 
spond to the results of foreign sciences, or not ; it will not on that 
account lose aught of its value for the science to which it be- 
longs. In such attempts as framing this system, it is not per- 
mitted to have any thing in view but the particular object, tlie 
science, niunely, in which one labours,— ^r ever to lose sight of 
its stedfaflt aspect, if one would not labour in vain. The small- 
est inconsistency will produce disadvantageous consequencvj 
that can never be remedied ; whereas the unusual and uncoudi 
appearance of such a system, proceeding not from the thing it- 
self, but merely from the current opinion, will speedily disap- 
pear. But the question of most importance for esUmatingthe 
[wesent attempt is yet behind ; of what utility does it profess lii 
be, to what is it applicable ? A natural system in general pn>- 
poses two things. First, To enable us, with ease, to survey, io 
an unconstr^ned connection, the productions of that kingdoai 
which it comprehends ; and, secondly. To put us in a condttioii 
to assign, by means of it, to any given production of Nature, 
posscs^ng the requisite properties, its place in the system, in ol- 
der to mark it by the denomination corresponding to tliat place. 
The ^r«< point will be best examined, when the system is ctm- 
(ddered with regard to Nature itself, in other words, when the 
spedes, genera, orders, and classes, are actually brougM toge- 
ther, care behig taken that uniformity reign, so far as poeable, 
through all the departments of this collocation. The second 
pcnnt depends upon the system of characters. To realise the 
former of these inquiries, the natural history system of mineralo- 
gy is itself subjoined in the first Appendix, and accompanied wilh 
some remarks. The system of characters will be examined 
briefly in on 'ion. 
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V. System <^ Characters, or Cfiaracterittk: 



1 

idation of ^^^| 
be called ^^^| 
Ikhkdt}. ^^ 



1. How the Systevi {^Characters arises. — The tbundation 
a natural system of uiineralt^y, depends on what may 
natural historicat similarity, (naturMsioriscke whnlichkeit). 
Hence in such a system, those objects, which are united by llie 
highest d^^ees of that similarity, must be found nearest to each 
other. After l)te patent has been Uius completed, so far as ex- 
perience allows, the homologous unities are to be compared to- 
gether, classes with classes, orders with orders, genera witli gc- 
,Daa, and species with species, that so we may discover tlic marks 
b]F which they are distinguished. 

S. Nature of the diatinguialAn^ vtarjcs in ilte natural and in 
m artificial system. — It is clear, that the maiks now in ques- 
tion are not, and cannot be, those on which the collocation de- 
peods; but that in tliis respect any mark is suitubte, if it serve 
for a distincUon at once certain and universal so for as it goes. 
In artiHcial systems, the marks of distinction, l>eing the grounds 
of the diviaon, are united with their system more closely and 
essentjally. 

3. They <^ord no visible represeittation of tlte object. — It is 
farther clear, that the marks of distinction can afibrd no repre- 
lentation of the objects distinguished. They express not the 
nature of those objects, but the difference of one from certain 

4. Visible representations can be had otily of individuals. — 
To obtain a representation of the objects themselves, all their 
marks must be given. Hence it follows, that we are able to ob- 
ttOD what may be called a graplucal representation like this of 
individuals only, or of species, in cases where their individuals 
■re all uniform, — as frequently happens in the inorganic king- 
doms of nature ; but never of a genus or an order. With regard 
to these divisions, as well as to species in the mineral kingdom, 
die multitude and Uie variety of such marks entirely destroy 
ihdr distinctness, and render the proposed graphiciJ description 
mpossible. 

6. Difference between Ike system of dtaraclera and dcscrip- 
(im.— The collection of marks, which serve to dislinguTsli an 
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ovdcT, X ffout, ■ species from cne or inofv dOkts, is 
AarwcUri ml the caUectioa of aQ those last the fyiton 
racfCTX, or tharatUrittic. Thai ocJfartiop cf msrks, by the Idkhf- 
le^p of vlwh we obtain « co tnp iete rqxoenutioo of the object, 
H amati s Jcicr iptfw . The deampdtn, and the maners oon- 
Bttled with it,aredoriitlaBaf great impcvtanee fbr nuneialagy, 
^ 56.) ; bat the iin<esti^ikB of ibem beloi^ dot ta this piaee. 
61. Saai, rkaratbrem mm amtAhtere gaiuM, aedgatu* cha- 
racUrem. Liiiot^,PhtLBo(.g 169. — Thesystcmrfcharactersbe- 
knging to the natural htstoiy sjslem will be esdmated in tiie 
ri^it point of view, by coDStdering that it is not the thknOa 
tfaal determines the order, the genus, the spedes ; but the order, 
tbegemi^tbeBpecies, that determine the character. Tbejustoen 
of the settlemeDt of the orders and genera, caniwt therefore be 
dtsQOTered from the characters, but only from the natural history 
properties of the Eubstances comprised in that detenninatioD. 
Tbe system of characters will not, however, be Atithout its use, 
if, by means of it, the individuals can be easily submitted to 
natural historical conceptions. 

7. Dtfficvity of the eystem nf characters in a natural gystem 
cf Mineralogy. — In artifirial systems, the seitlcmeot of thecba- 
racters is attended with no difficulty ; in a natural one with very 
much. In the natural system erf" mineralogy, these difficulties 
manifest themselvea chiefly in what regards the orders. When 
the orders have been collocated in nature, the exanitnatiDn of 
them clearly displays their difference. But on attempting to 
denote these differences bv marks, and to express them by wonl^ 
the mineralogist has to strive with an almost boundless mtild- 
plicity, which most frequently divests tbe marks of their univer- 
Bality. This renders it necessary, instead of particular marks, 
to employ their mutual relations ; from which arise some pro- 
perties not altogether corresponding to the characters. 

8. JVb chemical helps to 'U.~-Oixe apparent mode of obviating 
this diiGculty is not unknown to me. It is indeed easy to discover 
that die genera and spedes of the natural history orders, agree 
in certain chemical relatiotis ; and these might have been ad- 
mitted among ' victei-s. T!ie tatter would, in this case, 
have been sit breviated, — and thus have been pro- 
vided' with qt tble for them. In the higher steja 
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of previous systems, the introductioa of chemical choraclcrs u 
ally passes without examination ; they are placed there only *' 
aathfy Hie understanding ;" therefore, the mode alluded to would 
have met with acceptance. But what contradicts the principles 
if a science can never satisfy the understanding ; and it is better 
to eudurc ceneure, than, by \iolating the principles of natural 
history, to deser^'e it. 

9. ProperUea of (lie cltaracters.^The cliaractcrs ought to be 
as thort and as uniform as possible. Those of the classes, genera 
and species, possess the properties just mentioned; but in those 
uf the ordei-s, la^vity is not to be attained. However, this de- 
fixt is no obstacle to its employment in the mean time, and will 
])rohahly be extenuated afterwards, if the natural historical path 
in mineralogy be more frequently trodden. 

10. Jfipeeimen of the ryatem of diaracters. — To avoid becom- 
1^ prolL\« in discus»ng the various circumstances that concern 
llut matter, it seems advisable to subjoin a speamen of the sys- 
tem <^ characters. It ctjntains, (l)ihc characters of tlie classes i 
(l!) the charaeters of three contiguous orders belonging to the 
ncond class, ihe metals, pjfiites^ aiAghncea; (3) the charac- 
ters rf three genera belonging to the second of these orders, co- 
hdtft/rites, iron-pi/rites, copper-pyrites ; and (4) the charac- 
(en (rt' the species belonging to the second of these genera, the 
hgxaedral, prismaik, and rfiomboidal iron-pyrites ", 

111. Use. — Immediate deta-mination. — The mode of using this 
syatem of characters is tlie same as in zoology and botany ; it 
needs noiarther explanation. Some remarks are, however, ne- 
ecBgary upon the condition of those individuals to be settled by 
Bieuu of it. In the characters of species, form, hardness and 
■pedfic gravity are the principal cliaracteri sties ; and this is al- 
Ksya the qise in every species of such a nature as to admit the 
obicrvatiou of tliem. Hence if the settlement of an individual 
is to be completed, those three characteristics must be capable 
ofbeing observed in it. Put the case, that, with regard to an 
in^vidual of the genus Iron-pyrites, the form could not be dis- 
cevonJ, thoygh both the hardness and the specific gravity 
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might be suffictenti)' determined. In tliese circumst 
would be fouttd that lliis individual betungs to the 
pgrUts i it might also be hence concluded t}iat its i< 
rkomlioidal ; hot whether it be hexaedral or piisniatic i 
rites, wou!<l r«inain uiideteniiined. Any mineral which adtnits 
of the pret«ding three cboracterl sties being observed, is, by 
means of thissyslem of characters, an object of natural historical 
deteniii nation. This mode of determination is named tlie Imne- 
^iate mode. 

IS. Mediate detervuttatioH. — But all minerals are not found 
to allow the preceding three characteristics to be estimated) witli 
the required d^ree of preusioti. The fomi is sometimes uot 
to be discovered, even by applying tlie means previously ex- 
plained. (). Qa.) Such individuals, therefore, do nut admit an 
Immediate determination; and the mineralogist, in rqg.ird to 
them, finds himself in the same situation as tlie botanist, when a 
v^etablc that does not flower Is presented to him. In this case, 
the botanist compares the unblossuming jtlant with one tliat does 
blossom ; and practice has taught bim, how far this companaoft 
must be carried to produce u sure result. The mineraloj^ 
jai'oceeds m exactly a similar manner. lie detcrmmes the indi- 
vidual not capable of immediate determination, by means of 
others, wliidi he forms into a series, placing tlic given mineral 
at the end. This mode of determination is named the mediate. 
It d^nds on the transitimts, and has already been so frequent- 
ly applied, that it were superfluous to say more on the subject. 

lEJ. Beginners ought Jirst to e7igagc mth the immediatf, tken 
with the mediate mode qfdetermivaiiim. — Every natural hislory 
System, with its dependcndes, is first intended for the tyro in na- 
tural history. When a beginner has acquired an acquaintance 
with the characteristics, and some dexterity tn the obser\'ation 
of cleavage ; he ought diligently to employ himself in the exami- 
nation of such minerals as are immediately determinable. Of 
this kind are those among the solid fos^ls, in which form (be 
it either the external or the cleavage form,) hardness and ^)e- 
tific gravity are each capable of being estimated, — presup- 
posing, with legau] '" the first of these characteristics, that 
the Species app "ir forms. For when this is not tlie 

case, OS in cu^ t is also nt the same time unnc- 



cessary for detennining the specicE. By tliifi means hi; will gain 
OQ acquaintance with the productions oC the mineral kingdom^ 
such as to fit him, in a ^ort time, for applying himself with ad> 
vantage lo those minerals which are only to be (leterniincd me- 
diately. A little practice will soon secure to him the requisite 
ejcperience here also ; and now the moans are in his hand of ex- 
teii(£ng hiB acquaintance with the productions of the mineral 
kingdom, in a fundamental, sure, and inslructive manner, to 
whatever length he may inchne. The few minerals which are 
entirely indeiL-rminable, (and which have been erroneously exalu 
ed to the rank of separate species,) he must be content to study 
tmpincaUy\ and he will have the less reason to complain of 
this, when ho reflects, that hitkertojcui viineralogiats have been 
tnablcd to gain a htow!edgeof the productions of inorganic no* 
ture, in any otlier way, tkan by metliods, which, tliough envelop* 
tdin much erudititm, are strictly empirical. 

(To he coiu'ludcd in our next Nn/mher.) 
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PBlT. VII. — Afcount of Mr Robert Bowman o/" Irthingtonf 
" in Cumberland, -.cho lias completed his 115th year. By Djr 
BAnxEs. In a Letter to Professor Jameson *. 

Deau Biii, 

i WAS lately induced by curiosity to visit a remarkable instance 
of longevity, of which I have drawn up the following brief 00^ 
tice. At my first visit, I was accompanied by two gentlemen, 
and on making inquiry for old Mr Bowman, the name of the 
individual alluded to, the person of whom the inquiry was made, 
wry significantly asked, if we meant " the old man of all ?" I 
have ance understood, that this is not an uncommon, and cer- 
tainly a very emphatic, appellation for the old man. You may 
probably think the following account contains too much of thS 
fihyainan, and loo little of the philosopher, for insertion in the 
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Philowpliicul Joiiriifll. But sliould you deem it sufficiently in- 
leresting ibr publication, it is al your service, I am, Bear Sir, 
your obedient servant, Thomas Baknes, M.D. 

Caklisle, St-pt. 14. 1820. 

^VXk Roseut Bowuan of Irlliington, in Cumberland, who is 
now living, and lias completed his 115tli year, was Lxiru at 
Bridgewood-Fool, a small farm-liouse near tlie river Irthing, 
about two miles from his present residence. His birth-day is 
not kjiown, but lie believes he was bom about Christmas. As 
some doubts have been entertained with respect to his age, tu 
put it beyond dispute, I have examined the register of liis bap- 
tism, at the parisli-cliurch of Hayton. His name, and place ui' 
nativity, as well as Uie year of Ins baptism, which was 1705, are 
very legible; but from his name having been placed iit tlie foot of 
the page, the month and day arc worn out. The baptism imme- 
diately preceding his, was on the S3d of September, and the neKt 
succeeding on the SSlh of Octuber: of course, Ills must have been 
beiwepn these periyds; and if his own account be correct, wbicli 
the register nearly confirms, lie will be ll(i years of age St ' 
Christinas next. This interesting old man enjoys exceeding 
good health, and is content aiid cheerful. He is of the middle 
stature, and says, when young, he was rather stuut, and very 
strong ; that he was fond of wrestling, and considered liinis^ a 
good one. He joined in the amusements common among young 
people, and was rather partial to cock-fighung, which he now 
stropgly condemns ; but was always sober and regular in his 
conduct. His parents both died wlien he was young, but he says 
that he remembers them very well. He inaiTied al the age of 61), 
and had ^ix son^, all of whom are now living; tlie oldest is 59 
years uf age, and the youngest 47. He has a great number of 
grandchildren, and three greai-giaiidchildrtn. His wife died at 
Irthiugtun iu the year 1807, at the age of 81. His sons pay 
him a \-ihit regularly once a year : they appoint a convenient 
day, and Jiis friends in the village and neighbourhood are in- 
vited to mitt L^H^^iUj him this is a day of great rejoicing. 
His iJiest is la^^^^^^^BU'soii well proportioned. Although 
tliL' liaiiil of Ti^^^^^^^^k laid him prostrate, it has not ^et 
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ide muclt imprDssiun on his const itulioii. The Icxliiie of his 
idyisnot looseor emaciated, but firm and in emJjonpoint. His 
fece is not wrinkled or shrivelled, but appears plump, round, and 
rather florid. His sight is tolerably good ; he never used glaitsc^. 
and can at present see every object around liim distinctly. 
He bears verj- well, and bis taste and smell are very good. 
His hearing and sense of smell, indeed, are uncommonly acute. 
His skin is solt and delicate; and liis hair, which, in bis 
youth, was of a dark brown colour, is now white. He has 
had no teeth for upwards of forty years. He eileeps sound- 
ly in the night, and also frequently during the day. He has 
been confined to bed for six years past, yet he can move all his 
iinibs; but he is not able to walk, except with the assistance of 
two persons. All his limbs are free from complaint, the right 
baud excepted, die fingers of which are much contracted. This 
contraction be attributes to an injury be received a few years ago 
on his shoulder-joint. He always serves himself when taking 
food, for which purpose he uses his left hand, which is perfectly 
steady. Between six and seven years ago, he walked to Carlisle, 
and says he saw the workmen laying the foundation of the new 
bridge, and returned home on tlic same day mth great ease, 
Carlisle is about ei^t miles distant from his residence. He fre- 
quently took a staff with him, when walking, but seldom used 
it ; he generally carried it under bis arm. Only seven years 

Ki, he actually hedged, reaped com, made hay, mounted stacks 
corn and hay, and assisted in making them ; in short, he ap- 
d himself to all kinds of farm-labour, and was, to use h'S 
I expression, always " a top worker." He first took to hi? 
iitJ during some severe weather in winter, not in consequence 
of any iudisposilion, but on account of the coldness of the sea- 
son. He has preferred his bed ance that time, for the superior 
comfort he derives from it. He resides with one of his sons, 
upon his own estate, the fruits of his industry. The house 
which he inhabits is in the farm-house style : his bed is placed ui 
3 comer near the kitcbcn-firc, and he has unremitting attention 
paid to him by his family. For some time, his bed was in the 
urlour, but finding that he was at too great a distance from 
p family, preference was afterwards given to the kitchen. He 
s not remember ever having been indisposed in bis life, ex- 
kiting twice: the first lime was, when very young, and lK?;t\ 
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he had the niciislcs; the secoud was not many years a 
he had the hooping-cough. One of his grandchildren dept j 
hhn, and they botli had the hooping-cough at the same time: 
he was then upwards of 100 years of age. He has oc^caaonally 
met with severe accidents, but never had a medical attendant, 
and does not remember ever having tak^n a dose of medituoc in 
hia life. He was always strong and healthy : if he got wet, 
while working in die fields, he seldom changed hia clothes, and 
would not unfrequently thrash in the bam, or use some othet 
active employment until they became dry. He never took any 
lea or coffee, and was never intoxicated in his life but once, and 
that happened at a wedding. He says his friends deceived him, 
l)j putting something stronger than he expected into the liquor 
he was drinking. He very seldom drank any ale, spirits, or wine, 
except occasionally at the market, at a wedding, or a funcraJ, and 
then only a angle glass. He gives two reasons for his not drink- 
ing ; one is, that he had no particular pleasure in taking intoxi- 
cating hquors ; the other, he liked bis money much better than 
them. He confesses he was rather avaricious. His common drink 
is water. His food milk, hasty-pudding, broth, bread, potatoes, 
Wi ^g, a small piece of animal food, or any tiling that the fa- 
mily ore taking. His clothing was always plain, but warm and 
comfortable. His appetite is good, and his bowels arc generaUy 
moved every second day. He was never regular as to the timeof 
taking his meals or going to sleep. He generally took three meals 
a day, and dined about mid-day. His breakfast and supper ho 
took when opportunity permitted. Sometimes he omitted a 
meal) and at other times took four or five in a day, as his appe- 
^te prompted, or his occupation allowed him. He went to bed 
Bt different times of the night, and sometimes rose at one hour 
and sometimes at another in the morning. Some nights be was 
never in bed at all. When he went for lime or coal, which he 
had often occaaon to do, he generally slept in the open air alt 
night. Even at the advanced age of 80, during a part of the 
iuramer season, he wrought daily at a peat-moss, a few miles 
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ing all night was, that he might be able .lu |nirsiK; his Bioploy'l 
Qt early in tlie morning. His pulse is 68 in a minillc, regii- 
and strong : no ossification of the arteries at the wriet can be 
ivered. His breathing is natural ; and his voice, wbieii is ro} 
strong, appears to have undergone very little thangc. His 
ital faculties seem perfect ; his memory is excellent as to parti- 
occurrences, but he does not remember dates. He is happy, 
appears to enjoy life. He is alive to pvery thing aroiunl 
and acquainted with all the news of the day, at least with 
:h news as country people are generally conversant in, and 
icularly with any thing that ha.i happened in the village or* 
;hbourhood. When trying hia mpniory, I asked him if be? 
beard of the battJe of Wateriooj or of Buonaparte ? 
He answered tliat he had heard too much of Buonaparte ; tliat 
be was a bad character, and at t>eet only a coward ; as soon as 
be found himself in danger he ran off. I reminded hira that 
he himself had once done the same thing, having been prc- 
liously informed that lie was employed during the rebellion in 
1745 in making trenches around Carlisle, when he made a pre-. 
cipitate retreat : he laughed heartily, and confessed he ran awajr 
as soon as he could get ; he said he only remained among th^ 
soldiers one night. He entered freely into conversation with 
me, and made many inquiries about Carlisle, and particularly 
^ut the CMhsle canal. He said, he remembered the first re- 
bellion in 1715; be was then eight or ten years of age; he 
beard a great deal about it at the time, and saw several meo 
running away fiom it. On asking him why he was so late iij 
marrying, he said he never thought much about getting a wife, 
•nd bow bo got one he does not know, but tljinks it was by mere 
anident. When inquiry was made of him if ho still entertain- 
ed any idea of marrying a second time, and if ho would not likts 
a young wife, he replied, he would not like a young one; that 
he thought an elderly one might suit him ; but being so very 
Fortably situated, he was better without one. When I ask- 
him if he-ever used tobacco or snuff, he very shrewdly an- 
,, he never wasted his money in tliat way; be had plenty 
of ways of getting quit of his money without setting fire to it ; 
and as for spending it in snufT, it was just throwing it away. 
lie sceijicd healthy and hearty. T have seldom been in thjt 
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company of any one, either young or old, that enjoyed belter 
ipirits. His education has been very lunited ; but he appears 
lo have profited much by a few pliun rules of conduct. His 
wind has been seldom if ever affected by anxious care, restless 
ambition, or studious thought. He has led the life of an indus- 
trious and laborious fanner. He has been lemprate in all his 
pleasures, for which reason they have been of long duration. 
He has been regular in his mode of living, which has produced 
an unusual share of rational enjoyment. He has never indulged 
to excess in sensual gratifications, nor committed any great irre- 
gularity. By him, exercise, temperance, and simplicity of diet, 
have Iwcn considered cardinal virtues:— 
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I have been particular in describing his habits, disposititnis, 
and appearance, from a con\-iction, that his habits and dispoo- 
tions have essentially contributed to prolong his life through a 
Jong series of. years ; and as there Is at present very little ap- 
pearance of decay, he will, in all probability, yet continue to live 
for many years. Some of his relatives having lived to an ex- 
treme old age, it is probable that nature ori^nally conferred 
upon him a good constitution. One of his brothers died in 
3810, aged 99 years; two years ago one of his couans died aged 
95 VdTs, and he has anotlier now living at the age of 85. 

There is a remarkable difference between him and the gene- 
rality of old people : he is cheerful, good-humoured, and easily 
satisfied ; he does not complain of any unpleasant change that 
has taken place hi any thing around him, nor of the habits or 
manners of the people. This, I think, can in no way be ac- 
counted for, except from the perfect state of his senses and men- 
ial faculties. The degeneracy of the times, and the disagree- 
able changes of which many old people bitterly complain, 
not BO much to bc^^^^^^o any change in the objects around 
them, as to then^^^^^^^^ecn^s and faculties being impair-. 
cd, the same ol^^^^^^^^Hiftke their former ngreeable ini- 
prcs^ons. 
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Aftt- VIll.—ObseTvatiotis on the Florida or Gulf Stream. 

V/NE of the most singular phenomena in liydiograpliy, is that 
perpetual current of waler flowing out of the Gulf of Mexico, 
along the coast of Florida, into the Nfwchem Atlantic, common- 
ly, among seamen, called the Florida or Gulf Stream. Various 
attempts have been made to account for this celebrated current, 
and aa it is an object of general interest in natural history, wc 
concdve it will gratify BOTne of our readers to present tliem with 
s concise view of those causes which appear the most rationed. 

It IB known, tliat the tides in the ocean are produced by the 
combined actions of the sun and moon, causing the waters, in ge- 
neral, when their course is not obstructed by continents, inlands, 
&c., to take a westerly direction. The winds in tlie tropical cli- 
mates, from nearly the same cause, blow generally the same way. 
It is also observed by navigators, that when a wind blows for 
any length of time, in a given direction, the waters of the sea 
move in the same direction, forming a current, at least at the 
surface, more or less strong, according to circumstances, setting 
in that direction. 

The whole body of the waters of the Atlantic, then, must have 
a general tendency to move from the coasts of Europe and Af- 
rica, towards the shores of America, which must be modified in 
ita effects, according to the different conformations of the coasts 
and other combining circumstances. If we examine the coafit 
of North America, we shall find, that its direction is nearly that 
of the meridian, or north and south, at least from about New 
York to Cape Sable in East Florida. Therefore, the mass of 
waters coming from the cast, will strike it nearly (it right angles, 
illich, after high waler, will gradually retire into the ocean to- 
vards the east, without producing any considerable current 
aloDg the coast, or any accumulation in a particular place, as it 
iitherwisc would have done, if that coast had been more oblique 
lo the direction of the tide, though the Bahama islands, and 
shallows, must prove a considerable obstruction to tne flood-tide 
Mlling directly westerly^ near Florida, and will have some ten- 
'leticy to cause it to flow more to the north. 
If we now turn our attention to the northern coast of Scully 
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America, we shall find that it follows nearly tlit; direction of 
parallel of latitude, or east and west, and of course, wry oblique 
to the tide coming from the cast ; and, therefore, it is naturaj 
to siip|x)se, that a current will be produced, setting westward, 
from Cape St lloqite, along the shores of Guinea, Cunmitt^ 
Terra Firma, die Musquho Shore, &c., towards Cape Catouelw 
in Yucatan, This, indeed, is veiificd by observaliou, foritii 
found, that the flood-tide combined with a current, runs aiang 
these coasts, gk^nerally at about the rate of two or three rraiea 
hour. This current setting along the Caribbean Sea, will Ml 
the Gulf of Mexico between Cape Antonio, in Cuba, and C»p« 
Catouche, in Yucatan, and must, of course, raise the waters of 
that Gulf, to a considerable height above tlie general level of the 
ocean. A part of these waters, after the time of hi^ water, 
will fall back into the Caribbean Sea ; and there actuaUj hat 
been 'observed a current oH" Cape Antonio, setting eastward 
along the south coast of Cuba. Indeed it has been asserted} |ij 
Captain Manderson of the Bojal Navy, in his Observations at 
the Gulf Stream, that the waters about Cape Antonio, " taatt 
Hjmetinies one way, soraetiincs another, and are sometimes stt- 
tionary,'" which may be expected, according ae it is flood-tid^ 
ebb-tidci or high water. 

From what we have already advanced, it is clear that the «fc 
Icrs between Cuba and Yucatan, must be higher than those \» 
tween Cuba and Florida ; and, therefore, the mass of watera csr> 
ried into the Gulf of Mexico, in the manner already menticmd 
must flow out between Cuba and East Florida. If we alid 
take into consideration the number of great rivers, and atnoi^ 
them the Missasippi, itself like a sea, that falls into the Gulf w 
Mesico, which is, comparativdy speaking, small, their vraXat 
must endeavour to extend themselves over a jwrtion of sea gnat 
er than that gulf; and since, irom the accumulation of water 
coming from the Caribbean Sea, depending on causes alreatly 
po'mted out, the waters of the Missiappi, and other rivers, fel- 
ling into the Gulf of Mexico from the west and north, cannol 
extend thenise' that sea towards the south, they must 
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foimd his vessel in iVcsh water, at tlie tnoulti ol'tbc Orinoco, iKfore 
be ^scovcred land, vhcucc he inlinred, he was near some great 
cratioent, which alone could produce such a stream. In Macleod'q 
roya^to China, a stream of frcEh water was found ataconsidcr». 
Ue distance from the sliorcs of Java, and the Britisli fleet, whidi 
blockaded Toulon, occasionally took in fresh water at tlie mouth 
Il£ the Rhone, at acon^dcroble distance from land. Hence, tlien, 
it is clear, that the streams of large rivers flow a considerable 
ir»y into the ocean. The Missisippi, and other large rivers which 
tail into llie Gulf of Mexico, must thercfoi-e, in some direction 
(T other do the same. But since a cun-ent of water flows geno- 
rally into the Gulf of Mexico, between Yucatan and Cuba, tho' 
waters of the Missisippi cannot flow out in that direction ; thejF.j 
must therefore, with more or less volocity, flow out betwecj 
Cuba and Florida. This, combining with the superabund; 
waters of die ocean collected in the gulf, flowing round bctweeaj 
Ctiba and Cape Sable in Florida, is, by the norlh-wcst sht 
Cuba, the Bahama Isles, and banks, turned round the castt 
Stores of East Florida, and must set northward along the 
coast of America, with considerable velixity, constituting wl 
la called the Florida or Gulf Stream. This conclusion i) 
fied by observation ; for the waters in the Gulf Stream, in tl 
^icater part of its course to the north of the Bahama Islands, are' 
ftnmd^ by the thermometer, to be warmer than those of the 
inmiediately bordering on it, whence they must come from 
vanner climate, and, when chemically examined, to possess 
Ibb d^rec of aaltness, and therefore must consist chiefly of fre^ 
wster. Hence, from these two causes, namely, the current foi 
cd by the flood-tide setting in between Cuba and Yucatan, i 
Oie^^sh water from the Missiappi, and other large rivers, fall'" 
ling into the Gulf of Mexico, combinetl and modified in the 
manner we have described, and not either of them separately, as 
haH been sometimes affirmed, making its escape northward, along 
the eastern coast of America, we think, it ivill evidently ap- 
pear, is derived the true cause of the Gulf Stream. Hence, too, 
the circular motion of tlie waters in the northern Atlantic, and 
other phenomena, attempted to be established by Huniboldl 
wi)l receive a satisfactory solution. 

SciKUUBGii, September 1330. N*i 
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Aut. IX. — Account rifa Map of the amnlry luyrikjrtm Aai- 
By Fkancis Hamilton, M. D. F. B. S. Si F. A. S. LoJia 
& Edin. With a Map. Communicatol by ihc Auibor. 

JJUHING a visit of ceremony from one of the secretaries of 
slate (Zareciogri) to tile British resident, wliiJe we wert al Am- 
arajium, 1 had an opportunity of forming an acquaiotance "Tth 
R relation of that ofHcer, who was a native of Taunu. 'S^M 
pcriion, a mild and well behaved man, afterwards visited mc !■> 
obtain infurmntion respecting Bengal, and in return gave ZK^ 
Bcveral draughts of the country. He was not so intelligenti 
and tiuick as the bUvc who gave me the general map already: 
publislied, (Ediii. Ph'd. Jour. No. III.) ; but he was not i 
mid, having ponerful connections; and, after I began to W 
satisfied with his performances, did not think it necessary to 
purigc his writings. In this, however, he used many cont/ac 
lions, so that, without the assistance of the person I found 
Calciitia, I should have been unable to make out the speUingtf; 
many names at full lengtlj. 

This person's first attempts, as might be espectecl, wem »<^ 
rude. He began at q givi:n place, say his native city, and, ^ 
ing on in a certain direction, he laid down the places occon^d 
until hia paper afforded no more room. He then twisted IT— ^ 
his line, until he completed the route with which he had 
menced. Then he returned to the first point, and commenai(g 
with a second route, proceeded in the same manner, and «#■' 
linued so on until he traced the whole of what he intended- The 
remote parts were thus distorted in a most extraordinary d^ree.j 
After some ])aiits, however, he improved much, and produced tlw- 
map,now published on a reduecdficale. (SeePiAXElI.) Although; 
this is very superior to his first attempts, it is not quite iree IroiW 
the errors into which he at first fell. The rivers arc marked byi 
double lines as in our maps. Mountains are represented \rj^ 
waved single lines, surmounted by rude delineations of treee, 
good deal in the st'''' of Chinese procelmn; and I have reaAon; 
tu think, thal^^^^^^^ncse anislei, he has gii-tn to end) kinil| 
' a sort of app^^^^^^^^al though tlic resemblance is by jltt 
I nteuns strikin^^^^^^^Knnd I am nut jireparcd to point out' 
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North from Ava. 
the kinds wliich he meant to represent, as beiog (he most conk \ 
mon in each forest. Some forms were, however, pmnted out, 
especially one representing the tea-tree, which grows spoDtane- , 
oiisly in many parts of t)ie peninsula. 

The distances in this map are marked, partly in days jour- 
neys, partly in leagues, (daiii,J the league ol' the Mranmas be- 
ing 1000 pules of 11 feet 8 inches, or nearly S^ British miles; 
aod the day's journey is reckoned 10 leagues, road distance. 
Now, (he author gives 18days' journey from Amarapura to Bon- 
mo, Blianmo, or Panmo, the Bampoo of Mr An'owsmilh, the 
direct distance, according to tliis geographer, being nearly 19li 
geographic miles, so that the day's journey on great distances, 
in lliis map, can only be reckoned about 7^ geographic miles in 
a lUi'ecl line. How many leagues or miles are actually travel- 
led each day, I cannot say ; but in Western India, as well as in 
ihe Eastern Peninsula, I have very generally found, that dis- 
tances estimated by days' journeys, turn out much less tlian what 
is usually slated that a man should travel in the given time. 
We liave seen, {Edin. Phil. Jour. No. V. p. 36.) that in Chi- 
na, where tJie roads are tolerable, the ambassadors from Ava 
made long journeys, at the rate of about 16^ miles a-day, 
in a direct line of tlie whole distance ; and it is from this 
IHtiliable, that the actual roatl distance travelled each day, 
might be 10 daiii, or 33 miles; and such may be die case 
in the parts of their own country that are level and clear; 
but in journeys of a considei-abie length, through moun- 
tainous forests, no such allowance can be made, and ihe actual 
distance will seldom be much more than half as much. In the 
map now published, as well aa in the others which I have still 
liV me, the distances marked with Roman numbers, denote days' 
journeys, those marked with cyphers, denote leagues ol' SJ Bri- 
tish miles. It will be evident, on the slightest examination, thtt ■ 
in laying down the places on the map, lillle attention is paid b 
the respective distances. 

Having now given a general account of the accompanying 
map, 1 shall proceed to examine into parliculnrs, beginning with 
the north, In the first place, wo may observe, that the atillior 
commencing at Amarapura, ivliii.']), llkf olhir uo 
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Sh\K Frido, when he liad proceedeJ nortli with the I^rawadi to 
Banmo and Mngaun, found himself straitened for room, and, in 
order to obt^n space for introducing Khandi, turned ihe river 
obliquely to the right, so that instead of bringing it strsight 
south from Tchoudsong to Banmo, it appears as if coming from 
the north-east ; and the principal branch, formed by the Kett- 
pou, is altogether omitted, unless we suppose, what I imagine 
to be the case, that, for want of room, the compiler has put 
Ehandi in the place where P^asndu^en should have been, and 
has transferred the latter to the oppoirite side of tlic Erawadi, 
where W^nnio really stands, there bdiig no doubt, that tie 
Zabiia of Banmo placed his own town tight. At the same time, 
the author of the accompanying map, has given the name of 
MoWun, a Chinese city, to Kakio, another town belon^g to 
the same chief. With these alterations, the distances here g^ven 
may be of great use ; and wc shall have Eakio, called here Mow- 
un, 5 days'* journey, or 4S miles nortli from Banmo, exactlj at 
the Ambassador's map {Edin. Phil. Joum. No, V.) places it i 
and the real Poifenduicn, called in this map Ehandi, 6 days, « 
52 miles farther north ; while Mogaun is 4S mites north-west 
fmm Kakio, and 52 south-west from Pmaenduain, and the real 
Ehandi is in fact omitted, together with tlie northern forks of 
the Erawadi, 

In consequence of the upper part of the Erawadi having been 
turned to the north-east, in place of continuing north, the river 
of Banmo or Santa is brought from the south-east, in place of 
the north-cjtst, and its source is placed in the Shanwa Country^ 
near Boduom, instead of in China. Bodua;n, in fact* at one 
time was held by the Chinese, and it was in its vicinity tliat the 
decisive engagement took place between the Mramnaa and Chi- 
nese, in the reign of ZrenbnishaEn, who governed A\'a from 
1769 until 1781. It is said, that on this occasion 60,000 cap- 
ti^-es put an end to the Chinese hopes of contjuest, and gave 
the Mranmas possession of the valuable mines of Boduren. I 
have little doubt, that Bodujen is the place five days' joum^ 
north from Mohang Leng, once the capital of the Northern 
l^aos, where, as^^k -d in the Modern Universal History, 
(vol. vli. p. 15£^^^B^^klhcrc are mines of gold, ^Iver, tax( 
copper, wrougl^^^^^^^^k Now, in the accompanying tDap, 
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All ihe three authorities iDL'ntioiml above, the native of IN 
nu, the slave, and tlie Ambassador, agree, however, in making 
two rivers join tins pait of the Erawadi from the right. In the 
accoQipanying map, and that of the Ambassador, (Edin. PhU. 
J(mm. No. V.) the lower one is called Ma^zha, while in that of 
ihe slave it is called Shue Xi ; but this name is transferred by 
the accompanying map to tlie upper of the two, which in the 
Ambassador's map is called the EokuK, and in the slave's the 
Mtezba. Here I must give the preference to the Ambassador's 
authority ; and I am inclined to think, from verbal information 
wliich I received, that there is no Shue Li entering the fhrawadi 
on the right, but that the river, the two branches of which are 
<>ften called Mtezha and Kokua-, is often called the Shue Lm 
or Gold-dust river, from its sand containing that substance. It 
nmst, indeed, be observed, that in the accompanying map, there 
is an appeaianct; of these two nvers being branches from the 
same source, — a circumstance adopted by Mr Dalrymple, and 
not improbable. They seem to run through a very moimtun- 
ous country, without any place of consequence on their banks, 
Maczha being only a village (Rua), They seem to spring from 
the east aide of a chain of hills, which, rising oppoEatc to old 
Ava, and prtxiucing there white statuary marble, of the finest 
quality, run nearly north for a long way, at first near the Era- 
wach, but afterwards more remote from its right bank, separat- 
ing the countries of the Ka^ Shan and Shanwa or Mreiap Shan, 
at least according to the di^'ision that was established wliea I 
was in the country ; but nothing can be more liable to diange 
than the divisions of territory under such a government. 

The Kasi Shan I consider as iliose in Asam called Nora. 
They are governed by a collateral branch of the Asam Bi^ai, 
and occupy the upper parts of the KhiienduJEn, between^ the 
proper country of the Mratimas on the south, and Asam on the 
north, and bclHcen Kasi on the west, and the Mrclap Shan on 
the east. At Amarapura, I sa*v several of this people, who 
tpote a dialect that I could not distinguish from that ol' Siam. 
They called themselves Tailung ; by the Kasi of Manipur ihey 
are called Mtni " ' \ to distinguish them from the Mreiap 
SImui, whom >r Kasi of Manipur call ,Awakabo. 

Some of ihcm mverscd, alleged thai the Erawadi 
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b iheir proper boundary, and that of course the Mogauii of 
the ^Iraumas, which they call Mungun, with its dependencies 
PaisendiiiEi] and Ehandi, belonged to them; but when I was 
in the country, their prince, called a Zabua by the Mranmas, 
readed at a town named Saundut ; and Mogaun was held by a 
chief with the same title, wlio was included by the government 
of Ava among tlie Shanwas, I have, however, strong reasons 
to tliink, from verbal information received through tlie slave to 
Ihe har-apparent. that all the Shan, on both banks of the Era- 
radi, as well as of the £hicenduicn, were originally of the same 
race, calling themselves Tailung, and differing somewhat from 
llie Shanwas, who inhabit the country between the proper terri- 
tory of the Mranmas and the Salusen river. The policy of the 
present Jynasty in Ava lias been to separate both nations into 
a number of petty principal ilies, governed by hereditary chiefs, 
descended mostly from llieir ancient princes, but now quite un- 
CDimected, and often opposed in personal interests. 

The accompanying map does not contain so full a view of the 
country on the upper part of the Khiienduien, as the general 
one published in Number III. of tliis Journal, as it does not 
extend to the place where this river is formed by llie union of 
the Uru and Naindain rivers, which probably arise from the 
hills bounding Asam on the south, in about 27" of N. Lat. The 
KhuenduEen receives i'rom the right a river named Narinzara, 
ihe mouth of whicli, according to this map, is 11 days journey 
from that of the Khifenduaen, which, at the same rate as the 
days journeys on the Erawadi, according to this map, would 
give a. distance of 78 G. miles in a direct line. Erom the mouth 
of the Narinzara to Saundut, the capital of the Tailung or Kaai 
Shan, this authority makes almost eight days journey, say 54 
miles; and from thence to Munipura, the capital of ICasi, is 
eight days journey, which agrees very well with the situation 
commonly given to that city, the course of the Khitenduien and 
Mukhiuun being placed nearer the Erawadi than is done in Mr 
Arrowsmilh's map of Asia, which makes the space between the 
two rivers too wide ; as, according to the accompanying map, 
the distance between the mouth of the Narinzara and Erawadi 
bonlyoght days journey, or about 57 G. miles in a direct 
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biie ; anil lowei' down, the tUstance is still Ifss being oiily halt' 
Bs much ai Mouzhzhobo. Ou the left of the KhiKndujcn, llie 
cotiiitry of' tlie Tailiing or Kasi Shan does not exteud so tiir la 
the south as oii the right. I n the general map by the slave, 
the lowest town of this natioti on the tell bank is called Kasa, 
which is not mentioned in ihc accompanying map ; but I am 
inclined to think, that Balwk, 13-J days journey, or about 95 G. 
miles uptheriver, is the uppermost Mramna town in llmtquarler. 
Tlie proper territory of the Mranmas extendi but a very 
short way to the west of the KbiEenduen, having, according (n 
this ma|), for its boundary ii low didn uf hills, which commen- 
ces at Puklian, and extends all the way lo the Kasi country. 
In die aceonipanyiag map, only two places beyond this chain 
are mentioned. The one is a village caJled Khiien, probably 
from its being Inhabited by [leople of the Kliisen tribe. It is 
situated where the Narinzara receives a tributary stream called 
the Klrisso. This, being one day's journey from the Khiasn- 
dusen, may be considered an nut more than S3 British miles 
road-dislance from thence, leaving room only for a very small 
ridge, which separates tlie country of lo from that of the Hraft- 
mas % nor can this he considered as a branch of the mountains 
extending from Capo Negrais, aa represented in the general 
m^ of tlte slave. Another low ridge, which is called Dmg- 
hii, extends paraJlel lo tlie Erawadi opposite to Pougan, cotb- 
mencing with a dolphm liead a. little below that city, and seeius 
to join the former about two days journey above the mouth of 
the KhinenduKn. The part of it which I sow is of very mode- 
rate Iieiglit, as from Pougem I could see over it the niountwiB 
of Khieen; but it is exceedingly naked and barren. Betweat 
this chain, called Dungliii, and the raount£uns of the Khiam, b 
a river called Jowa, which, where it enters the Erawadi, hasa 
very wide sandy channel, and in the rainy season contains much 
water, nor does it ever become altogether dry ; but it is sud to 
be too rapid fur navigation, and, when I saw it, on the 5th of 
November, the rainy season Ixing then over, its stream was 
about 30 yards wide. It is said to spring from the Kliiom 
mouRttun&; 1)1'' " ' lecompanying map, from above Padsk, 
almost seven or 50 G. miles from the mouth 

of the Khlau mentioned river seems to send ofi' 
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ft branch, which passes through the ch^n of hills, and I suspect i 
is connected with the Jowa ; but this Iiaa aaodicr source in the 
Ehisen mountains. 

About 56 G. miies in a direct Kne from the mouth of ih* I 
Khiienduxn, the accompanj-ing map places a town named | 
HKnghaeii, which some other authorities place nearer the Na- 
rinznra ; but the amiiority of this map is here probably Uie 
best. West from Miengliirn, and beyond the low hills one 
day's journey, or jierhaps 22 B. miles road -distance, is the oilier 
town already alluded to, and called Taundujcngiaun. In the 
leral map this is reckoned the chief town of one of the go- 
iBRieDts of which the lo country consists ; but I am inclined 
9^k that this is a mistake, as I intend to explain in giving ' 
Kftcooant of another map. I consider it, in fact, as the chief 
Q of a people called Aengiin, who inhabit the country on. 
fdde of tlie Kliiicndiia-n, south from Kosi, and on a 
f nvte leading from Amarapura to Manipura. They are repr©. 
lented as a very rude fierce tribe ; but cultivate much rice, and 
r was said to have a representative at the Court of 
Ate when we were there, 

The Mranma country, between the Khiaudusen and Erawa- 
&, according to tliis map, extends on the latter to Zabbaehna^ 
go, about 46 G. miles north from Amarapura, and consider- 
ably farther on the EhitcnduEen. It is finely watered by 
two reservoirs, constructed to collect the rain-water brought by 
the Mu tonent. The southern of these reservoirs is called Re- 
mijekkri, and in this map makes the largest figure, because the 
northern reservoir, called Nandagun, is represented merely by 
a double line bounding the space between its western limits and 
the hills ou the bank of the Erawadi, to which in the rainy sea- 
son it probably extends. It seems, however, to be the greatest 
work of the two, and according to this map extends from near 
Mouzhzbobo, once the capital of tlie empire, to Mr^edu, a dis- 
tance of two days journey. Other authorities make the dist^ce 
still greater. 

The country of the Mranmas, on the left of the Erawadi, 
has on the east a mountainous region, which in the accompany- 
ing map reaches the river, above Tagaim, two days journey 
above Zabbo'hnago, which, in the general map by the slave, is 
1-2 
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levkoiieil the uppermost MraDiiia town on that baiik iif Ui* 
Krnwatli ; for, ullfiuiigh l)ic Ambassador'^ map places l\m 
town on llie left, both the slave in the general map, and the 
native of Taunii, agree to place it on the right. This diifer- 
ence, however, ia not an error in either party, aa I understood 
that the town is really on the right ; but the customhouse, 
which is most frequented by travellers passing on the river, 
■lands oil the left bank. Indeed even lower down 1 had oc- 
casion to obsene, that notwithstanding the great size of the 
Erawadi, part of one town stood on e.-^li side ol' this noble ri- 
ver. Unfortinialely, for reasons formerly meulJoned (N" III.)< 
I did not obtain the names of the six towns between Zabtxelh 
nago and Blianmu in the general map of the slave; but as t)ie 
same number exactly occurs in the ABnba.ssador''H route (N° V.)i 
we may conclude thai the same towns are meant, and therefOTe 
that the first Shanwa town on this route is Kiangnap, olthmigfa 
it is on the west side of this mountainous tract, which the ^a,\t 
states us the boundary between the Mronma and Shan nations; 
but then lie makes the mountains descend to the Krawadi a[ 
ZabbtclinogQ. The accompanying map, however, seems heft 
more correct than the general one drawn by the slave, and re- 
jiresciits the hiils east from Amarapiva, not as a narrow ridge, 
separating the two nations, but as a mountainous region, among 
which are many valleys occupied by the Mrelap Shan, who at 
Kiangnap extend to the Erawadi at or near the tvrminalion ol' 
the hilly region. 

Between the capital and Kiangnap, in the accompanying 
map, is laid down a small river, not noticed in eitiicr of the two 
authorities already published. It descends from the moimtain- 
ous Tc^oa of the Shanwas, and falls into the Ern«adi, passing 
on tlie north side of the city called Maddai-a. East from this 
town and the present capital, and near die hills, is an artilidal 
pond (kau) of great extent, and called Aunbaanlie, or tlie pond 
of Nolumbium, the figures in the map being drawn in imitation 
of the loaves of this splendit! vegetable. 

At the old citv of Avo, or more propeily Aenwa, tlie Era- 
wadi receives t-"'im called Mringngieh, or the LtUle 
River, in con iho Erawadi or Great River. Vn- 
I'ious canals \ surround the city, which is most 



nobly and conveniently sitiialcd, at tlie juiictbii, in a ItTtilc and', 
highly beautiful country, containing immense rivers, extended^ 
pituns, lofty mounUuns, projecting rocks, and abundant maloJ 
risk for the most ornamented architect iire. The chniale, lioweverj 
bT [he Mranina territory is not very favourable ; the rains beingf 
seldom sufficiently abundant ; so that without artificial irrigation,- 
dl the neighbouring countries are more productive of grain. A 
though not reckoned so salubrious as Rangoon, Ava is by i 
means unhealthy. The Mringngieh, in the accompanying map 
sj^Ksrs as if it sprung from the face of the lul!a cast from Ava 
but, in fact, as we learn from the general map of the slave, 
it passeis a great way through the mountainous country of 
the Sbanwas, rising on the frontier of China, and probably 
passes near Bodusen, from whence running south, through a' 
populous valley, to ihe iwraliel of Ava, it there turns west to 
jran the Erawadt ; nor, on account of its being called the Little 
Kver, are wc to conceive, that its size is like the streams of 
Britain, the largest of which, among the Mranmas, would be 
mly considered as a Ehiaun, and would not receive the title of 
Urit. Its mouth, which alone I saw, was very wide, although' 
no doubt inferior to the Erawadi, and it is only in comparison 
with tliis, that it has obtained tlie denomination Little. 

Soma way before the Mringnga;h joins the Erawadi, it re- 
ceives two branches, one ojily of which, the Paiilann, is men- 
tioned in the accompanying Map ; and as Jt conies from about 
the south-west, the paper did not admit of its being laid right 
down. The compiler, therefore, has been under the necessity 
nf making its course east and west, and therefore of bringing 
all the neighbouring cities, such as Puefla nnd La;hghia, much 
too near Sibho. Neither of the branches of the Mringngseh ad, 
mit of navigation ; but canals dug from thom irrigate a large 
extent of country, at present, I believe, the most productive tcF- 
ritory of the empire. 

Owing to the Panlaun having been too much bent to tlie 
north, and tlie Banuio too much to the south, the whole of the 
Mrelap Shan country to the east of the Erawadi is in this Map 
much distorted ; but the distances will serve lo give the real at- 
;ions. It must be observed, that to the cast of the seven ci- 
held by Shanwa cliiefs on the Erawadi, there is a largo 
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space occupied by woods and mountains, In whicli no cities arc 
liud dowu uu any authority wliiuh I possess; and the first towns 
to which we come in lliis direction are Boduien, Seiniii, Tauo- 
baiu, Sibho, and Souiizha, all towns, I think, in the valley of 
the Mnngngseli. This mountainous space, I have ao doubt, is 
the Pahimapan of the Modern Universal History (vol. vii. p. 153,) 
The only place in this extensive space laid down in tlie accom- 
panying Map, is Momeit, perhaps twenty British miles road dis- 
tance from Kiangnap, and twelve from Tagaun ; and near thbj 
are the principal Ruby Mines in the empire, or 1 believe in tlie 
world ; but to this I shall have anodier occasion to return. 

Beyond these eastern towns of the Mrelap Shan, mentioned 
in the last paragraph, this Map does not extend, although lie 
territory dependent on them reaches to the rivio" Saluaen, and, 
according to tlie divisions of the empire which existed in 1795, 
extended in Bome parts beyond that river. It is in tlie space 
between Sibho, Taiinbain, Seinni, and the Saluien, dial there is 
an extensive region containing forests or tliickels of the tea-tree, 
whitih the Mraamas call Laptek, and the Portuguese of India 
nameChampok (^eeModcm Universal H\4liiry,\o\. viL p.l29.) 
These woods are inhabited by a tribe of Slian called PalauD, 
by whom tlic tea-leaves, in place of being dried for infufdon, as 
is done by the Chinese ajid Japanese, ai'e pickled fur bEong 
chewed, and the (juaulity of this pickle consumed all over dx 
empire is very great. 

It is not to be conceived, that the greater part of the moun- 
t^nouB and woody regions in the Eastern Peninsula of India 
are wastes ; on tlie contrary, in general they abound in inhabi- 
tants, tlie rude aborigines of tlie country, and are often more 
j»-oduclivc than the cleared plains, as the people are more ad- 
dicted lo agriculture than the more civihsed races, who cliiefly 
occupy towns, and live mostly by manufactures, fishing, and 
commerce, exchanging their commodities with tlie rude tribes 
for grain. The rude tribes, on the contrary, are diligent cultiva- 
tors, clearing the forests in sticcession after long fallows, and 
thus procuring very plentiful crops from the lauds enriched by 
rotten foliage anc' These people have no towns, but live 

under their own irotected in a ainsideiable degree 

by iheLr woods i om the oppression of ilie mu^- 
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AsT. 'S..^-Coniineniai Observations on the Solar Eclipse oftlie 
1th September 18S0, iolth the Times of ConjtmHton, calcu- 
lated from Bvbckhardt's Elements. By M. Chakles Ruk- 
lEB, Director of the Nautical Academy at Humburgti. Iq ^ 
a Letter to Dr Bhkwster. 
Deah Sir, 

JXaving coUectcxl a great number of observations of the solar 
ecEpge of tlie 7lli September, I have calculated from tlieni the 
Inie time of conj unction of the Sun and Moon, and have taken the 
lil)erty of sending you them for insertion in tlie Edinburgh Phi- 
losophical Journal. None of the observations made in England 
have yet reached mo. The calculations are foundtxl on the Ele- 
ments of Burklmrdt, which the collection of a greater number of 
observalions wiU enable me to correct, I am, Sir, yours, 8tc. 

tHAMBtlKGH, 1th Nov. 1820. C. IIUMKEB. 

1. Bologna. 
Lat. U" 30' 12"; E. Long. 45' 20" in lime. 
Observed beginning of the Eclipse, 1" 35' 31".32 Mean Time. . 
Time of conj unction calculated from it, 2* 35 30 51 
End of the Ring, - 3 05 00 32 

~" meofconjunctioncalculatedfromit, 2 35 20 42 

2. Genoa, I 

Lat. U° 24' 34" ; E. Long. S5' 42".5 in lime, 
served end of tlie Eclipse, - 4'' 11' 59'' Mean Time, 

e of conjunction calculated from it, 2 25 84.77 

3. Bbemen, 
Lat. 53° 04' 38" ; E. Long. 35' 13" in time, 
ironing of the Ring, - 2^ 29" 24" Mean Time, 

Time of conjunction calculated &om it, 2 25 21.1 
End of tlie Ring, - - 2 84 41 

Timeof conjunction calculated from il, 2 'M 55.S 
End of the Eclipse, - - 3 62 13 

Timeof conjunction calculated from it, 2 25 04.8 
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4. GuTTIKGSy 


m 


LAT.5r31'56"; E.Long. 
Beginning of the Ring, 
^me ofcunjunctioD calculated from it 
End or the Bing, 

Time of conjunction calculated fnnn it, 
End of the Eclipse, 
Time of conjunction calculated from it 


sir 47" in time. ^^B 
S- 38- IV'.l Mom Tim 1 
8 89 535 J 
2 43 le.85 ^J 
8 29 80.1 ^H 
4 00 44 ^H 
8 89 ^H 




5. NlEUSTEDTEN. ^^H 


Lat. 53-83' 10"; E.Long. 
Beginning of the Eclipse, 
Time of conjunction calculated from it. 


39' 85 " ID time. ^^H 
1' 10' 3S".5 Meiul^H 
8 89 30.5 '^^1 




6. CoPEKHACE> 


^ 



Lat. 55" W 55" ; E. Long. SC 20" in time. 
Beginning of the Eclipse, - l"" 21' 22".2 Mean Time, 

Timeof conjunction calculated from it, 2 40 33.2 
End of the Eclipse, - 4 03 22.1 

Timeof conjunction calculated from it, 2 40 11.6 

7. BoGENlIAUSEN. 

Lat. 48' 8' 49"; E. Long. 46' 2G" in time. 
Beginning ol' the King, - 2" 53' 23" Mean Time. 

Time of conjunction calculated from it, 2 36 27 

8. Manueim. 

Lai . 49= 29' 18" ; E. Lonu. 35' 63" in time. 
Beginning of the Bing, - S^ 35" 25'.5 Mcqn Time. 

Timeof conjuucUon calculated fromit, 2 23 49 
End of the Ring, - 2 40 21.G 

Timeof conjunction calculated from it, 2 23 44.4 
End of the Eclipse, - 3 58 34.6 

Timeof conjunction calculated fromit, 2 H3 41.4 

9. Hambubgu. 

Lat. 53' 33' 08" ; E. Long. 39" 57' in time. 
r.ni\ of (he Eclipse, - 5'' 50' 27"".9 Mean Time. 

Timeof conjunctionc;dculalcd from ii, i.' S9 47.5 
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10. Beklin. 
Lat. 53° 31- 15"; E. Long. 53' 81".5 in lime. 
End of the Eclipse, - i" 13' 44" .7 Mean Time.- ' 

Timeof conjunction calculated from ilj 2 43 1G.4 

11. CtlXlIAVKX. 

Lat. 53" 52' 40"; E. Long. 34' 51" in time. 

Beginning of the Eclipse, - V" 4' 10".4 Mean Tiiuo. 

Timeof conjunctioncalculated froniit, 2 24 55.5 

Beginning cA' the King, - 2 27 25 

"fime of conjunction calculated from it, 2 24 57.G 
End of the Ring, - S 32 27.!) 

Timeof conjunction calculated from it, 2 24 33.3 
EndoftheEcUpse, - 3 49 58.7 

Timeof conjunction calculated from it, 2 24 41.1 



Abt. XI. — Oit the Volcanoes of Auvergne. By Chablb^ 
Daubeny, M.D. M.G-S. In a Letter to Professor Jaue- 
sON. (Continued from Vol. III. p. 3C7.) 

X IME will not allow of our particularising any other of the 
recent volcanoes, ibr tliere are several which possess claims to 
our notice. The traveller in particular will not fail to visit 
the Puy Pariou, remarkable for the regularity of its cra- 
ter, no less than its depth, which, according to M. Ramond, 
exceeds 250 feet ; the Puy de la Vache, which we briefly 
noticed as having supplied the current of lava that obstructs 
the Lake Aidal ; and others of scarcely inferior interest. Omit- 
ting those, however, a^ inconsistent with the limits marked out 
f« the present paper, we shall proceed to consider another de- 
KnpUon of rocks found in the same neighbourhood, the nature 
W(l aaffa of which appear to be somewhat more problema. 
ticaL 

The department of which Clermont is the capital, lias received 
its name from a mountain, which, as the highest in tlie pro-> 
vince, and occurring in some degree detached from the resi, has 
.u-quircd more importance than it might in other situations have 
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obuuncd, alilioiigli its altitiKle is conuidorable, 
derably 4000 f&^ The Puy de Dome is of a conical fbm, 
WKJ remarkable for tiie distinctness of its outline, rising abnqMi 
\y from the niidet ol' a sort of amphitheatre of volcttnic rock^ 
which il considerably overtops, but which, by a little stretch of 
tile imagination, may be supposed to have constituted the crata 
from which tbis central mass was pri^ected. Howerer tliis may 
be, the mineral ogical characters of the mountain arc sucli U di& 
fer entirely frfmi those of the hills on either side of it. TTk 
Pny de Dome seems to consist almost entirely of a. rock with I 
felspar base, having crystals of glassy felspar and of augite dit- 
scrainated through it, frequentJy containing plates of midland 
more rarely fragments of quartz. In sooie cases, the difflmit 
ingredients are so intimately Mended, that the aggregate aof^i 
be mistaken for a whitisli sandstone until carefully examined. 
The moat extraordinary circutn stance is, that the rock in ques- 
lion is confined to this hill, and two or three in its immediBtc 
vicinity, which, tliough they all present some modifications of 
aspect, still jMSsess sufficient of a common character to be refe^ 
rAIe to the same class. They are all conical, all detached, iwd 
have surrounding litem hills of a volcanic nature, whicb bear not 
tlie slightest analogy to them in appearance. I shall refer to 
M. Montlosicr, and the other writers who have described than, 
for an account of the Grand and Petit Cliersou and the Sarcouj, 
and shall confine myself to some remarks on the Puy Chopine, 
the most extraordinary, certainly, for the assemblage of rocks of 
which it is made up. 

This mountain, which is situated to the N. W. of Clermonl, 
about half way between that city and the village of Pont Gi- 
baud, has long puzzled geologists, from the angular confusion 
and anomalous structure of the rocks which compose it. Owing, 
indeed, to the quantity of debris which covers every where its 
sides, where not conceded by vegetation, it is difficult to deter- 
mine with jirccision the position they occupy, or the relations 
they bear to each other. On climbing to its summit, I founj 
tra situ, that porphyritic felspar rock, which, from its occurrence 
at the Puy de ■ i obtained the name of Domite, unal- 

tered granite, crate with a granite haae, rocks 

which seem to h other. Lower down, I obser- 
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ved hornblende rock, which appeared to graduate into tlio gra- 
nite ; and these four rocks make up, as fax us my observaliona 
estend, the higher portions of the mountain. On the lower, 
we liave lavas, both compact and vesicular, none of whieli, so far 
as I observed, occupy the summit, although M. Montlosler, who 
examined the spot, doubtless with mure attention, says lie saw 
one small portion extending thus high. It should be remem- 
bered, that the Puy Ch(^ine, even more distinctly than tlie Puy 
de Dome, is «icircled by an amphitheatre of hills, whidi are 
comprehended under tlie names of the Puy Chauraont, and the 
MtMitagne des Gouttes. I examined those hills, and found 
tbem fdl to be volcanic, consistiug chiefly of a tuff containing 
|iw6oiis of scoria, and lavas of various denominations, all ce- 
mented together by an ouhreoue paste. Suuh, as far as I ob. 
served, appears to be the constitution of the Puy Chopine ; and 
the ungular combination of rocks which it comprises, whilst it 
serves to explain its own formation, may, perhaps, furnish \^» 
nidi a clue to the theory of the Puy de Dome, and the odier 
mountains simiiarly constituted. Encompassed on all sides by 
volcanic rocks, and bearing in themselves evidences of the agen- 
cy of heat, the igneous origin of these latter mountains will 
scarcely be disputed ; but it has beco long a (jucstion, whether 
the Puy de Dome, and the other hills of a like character, have 
mR«ly been heated in their place, or whether they have been 
daown up from below by the agency of a volcano, Hke some of 
the IhIIs that have made their appearance in South America, or 
the Monte Nuova, neai- Vesuvius. 

M. D'Aubuisson seems to incline to the opinion, that the 
rack of the Puy dc Dome, &c. is only the relic of an extensive 
stream of lava, which probably covered a large tract on either 
nde of it, but of which all the remaining portions, with the ex- 
cation of the five hills before alluded to, have since been 
swept away. Von Buch, on the contrary, whose opinion on 
such subjects is entitled to great weight, imagines that Iho 
iqountaJns composed of domite have been thrown up from be- 
low, elaborated from the materials of the fundamental granite, 
idfcred partly by the effect of heat, and partly by elastic va- 
pDiirs. The difficulty of supposing so complete a destruction 
of a stratum as is implied by M. D'Aubuisson's hypothesis, to- 



gelhcr willi the regularly conical /ofm of the Puy dc I>6me, 
and other of the hills alluded lo, will ]»-evont our adupLing ibe 
former opinion, and incline us, in preference, to the theory of 
Von Buch, which is, moreover, favoured by the circumstance of 
these hills being, for the most part, situated as it were in a cnt- 
ter, in the midst of rocks which possess every mark of liavii^ 
been the seat of volcanic action. 

From what materials this singular rock can have been produ- 
ced, seems slill more problematical ; if, as is most probable, from 
the subjacent granite, what is become of the greater part of the 
quartz, which forms so essential and abundant an ingredient in 
the latter rock ? why has a heat, capable ol' dissipating so large a 
portion of this refractory material, and of redudng tlie felspar 
to an harsh and orten pulverulent form, left the crystalp of au- 
g^te untouched, and appai'ently effected no alteration in the nu- 
ca ? These are qucalions, which, in the present state of our 
knowledge, it would be difBcult to answer, although, it should 
be remarked, that, in estimating the amount of the quartz disa- 
patod, we should do wrong to calculate it from the difference 
between the quantity of that mineral existing in tlie granite 
and in the domite ; but must deduce it from a comparison of 
the quantity of silex tJiat would be contained in the quartz we 
suppose to have di^ppeored^ and that existing in the felspar 
substituted. Now, as felspar contains from 55 W 70 per cent 
of siles, and quartz frequently not more than ^Z per cent, the 
real difference between the constitution of the two rocks ia con- 
siderably less than might be at first supposed. With regard to 
the crystals of augite, these, probably, are rather the results of 
the igneous action, than the unaltered relics of the oiiginai 
stratum. On die odier liand, it is impossible to return from 
viewing the I'uy Chopine without I'eeling a persuasion, that the 
granite and domites tliere seen associated, are, in a certain de- 
gree, connected with each other, and that, in all probability, the 
latter has been formed by the agency of heat, modified by pe- 
pulior circumstances, out of the materials of the former. Adopt- 
ing this theory, therefore, as the most probalile that baa been 
(>lEcred, we ma *nr the intermixture of the hornblende 

rock, by supp< rmed beds in the granite whi^ 

yfi\s thrown uj: ual operation of heat may ex.- 
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But it is time to take Icavt of fipetrulationii with which, how. 
ever scrupulously we resolve to adhere to simple deductions 
from farts, much hypothesis is iiecesearily blended, and proceed 
to another description of rocks found in the same neighbour- 
hood, previous to the account we mean to offer of tlie strata of 
Mount Dor, and of Cantal, with which the present pajjer will 
be concluded. 

On the Ancient Vokmiic Roclcs near Ckrmont- 
We are not to sii])pose, because the neighbourhood of Cler- 
mont is the pi-incipol scat of the more recent volcanoes, tliat no 
other rocks, referable to the same class, are therefore foinid about 
it. The Basalt of Montaudoux, which Dr Boue has remsriced 
lo be identical with the rock of Calder, befween Glasgow and 
Edinburgh, evidently belongs to an era much more remote than 
that of the scoriaccous lava of Graveiieire, to which it is sn 
near. The mountain Gergovia, which we have already noticed 
as consistinj;, for the most part, of alternations of beds of the 
fresh-water formation, is capped, however, with a basalt, partly 
compact, and partly aniygdaloidal, containing minute cr^-stafs 
of nKsotyjje, pretty abundantly disseminated, which, of course 
must be attributed to a period of time, anlerioi- to tlie cxcava- 
tioH of tiie valley which it overlooks. — At the Puy MarmoDt, 
neai- the Vcyre, about three leagues south of Clermont, on the 
road to Brionde, I observed an alternation of that species erf 
trap termed by the French Variolite, with limestone beds df the 
same description with the ahove. 

As this is a fact of some importance, and has not been nott- 
ced by former travellers, I may be excused for dwelling a ^(de 
upon it, in hopes of directing to the circumstance, the attentiod 
of geologists, who may cmrcct my statement, in case of my hft- 
Ting inadvertently fallen into any error in my description. 

The Puy Marmont, then, is capped with basalt, undcmeslh 
which, is a calcareous rock, identical, both in its external chat 
racters and imbedded petrifactions, with that of Gergovia. Tins 
is followed byathick Rtratuai, composed of a sort of tuff, contain^ 
ing imbedded ] ■">t only of basalt and other trap-roeJ(^ 

but even of 11 'itii occasional veins of the saM» 

substance. In j tuffaceous rock, risea a ni^, 
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it were, of basalt, whiclt stretdies, vertically, towards the 
walnut of llie hill, but does not penetrate the limestone above. 

There appealed tu be a transition from the tiiffaceoas rock 
the basalt, although I would not be understood to speak 
eenfidently on that point ; and must therefore leave it for others 
to determine, whether the imbedded mass is to be considered in 
the relation of a vein, or merely as composed of a modificatioa 
, of the tuff in which it is found. 
I should observe, however, while on this point, that I saw at 
a little village witbiu a league of the town of Puy en 

'day, columnar basalt, so enclosed in the midst of beds of 
ila^y lava, and other decided volcanic products, collected into 
isort of tuff, that we are compelled to admit the origin of both 
to be, in this instance, the same. Thus, too, at St Pierre Eyriac, 
near tlie same place, the liasalt and tuff alternate with each 
udier ; and to prove their identity of origin still further, botli 
tucks equally have their fine dmsy cavities lilled with olivine 
j»d hornblende, which have somewhere been called, by the 
f reneli geologists, Peridote rock. But to return :— Un<lernealh 
this bed of trap-tuff, if such it be, is the limestone, similar to 
what occurs generally over the plaiu of Limagne, so that we 
have here two alternations of trap, with the most recent Irnie- 
stone beds, — a fact analogous to what has been observed by Spal- 
luui^ii in Sicily, and, if I i-ecollect right, anumg the Enganean 
HiUs. 

These instances are sufTicient to prove, that Trai>-rocl£n, (for 
it would be assuming too much at present, to style them by 
u^ oUier name,) are found near Clermont, which cannot, by 
{mB9>ility, be referred to the modern order of volcanoes. We 
may now proceed to mention one or two, ihe era of which ap- 
peara tnara dubious. 

A mile or two south of Clermont, near the road to Brionde, 
we bbeerve, close together, two eminences, one of them consti- 
ta&g a little knoll, hardly perceptible until we are close to it; 
die oUjh* attaining a considerable height, and remarkable for 
^ ^>r»ptness with which it rises out of the midst of so level a 
|Ub. The first of these is called the Puy de la Feye, or Puy 
de la PtBX ; the other, or larger one. the Puy Cronelle. Th6 

Puy de la Peye, consists entirely of a species of trap, strongly 
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irapri^atcd with liliiintcn, wIiilIi covers ihc external mi&ee 
with a glossy vamlsli, and fills all tlie crevices in the rock. The 
trap itself is of tliat kind whidi is called, by the French geoJCk 
gists, Vanohte, meaning to dc-signale, by that term, a trap-rock, 
which, from the unequal manner in which it deconipoees, ex- 
liibits a number of light spots disseminated through a darlier 
ground. 

The volcanic nature of the variohte is esublished by the oc- 
currence in it of occasional fragments of vesicular la^-a, for, %.t 
so many of the rocks of this description in Auvergiie, it frc 
qucntJy puts on a luflaceous character. 

The Puy Cronelle, which is about half a mile distant, is 
composed of the same rock widi that we have been descrilnng, 
equally penetrated with asphaltum. Its conical form leads lU 
to conclude i! priori that it iH of trap, and we find our susjx- 
cions verified, when we come to examine it. The lower por- 
tions of the hill, which conast of fresh-water limes>toiie, the 
same which extends over other parts of tlie plan, are covered 
with vineyards, which terminate pretty generally where the 
trap commences. 

I was tliereforo able, by following this indication, to trace 
pretty exactly the hne of junction between the two fomiatioDs 
round the greater part of the hill. The line was, indeed, lu 
might be expected, somewhat irregular, and in many instances 
I obsencd the limestone sending forth processes vertically into 
the trap-rock above it. But a still more curious thing was 
the occurrence of perfectly isolated fragments of die same lime- 
stone in the midst of the trap which covers it, apparently un- 
altered in appearance by the heat to whicli, as it would seem, 
it must have been subjected. 

Nor is this fact altogether uncommon. I observed in many 
of the " Coulies" near Clermont, as at Graveneire, fragments 
of a rock mucli resembling granite, completely surrounded by 
tlic lava ; and M. Laeostc of Clermont, the audior of some 
Letters on Auvergne, shewed me, lu his collection, two interest- 
ing specimens, in one of which a ball of granite was inclosed id 
a nucleus of 1 liile. in the other, the inclosed mass of 

granile had a iral fonu. 
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Tliat the Puy Cronellc is volcanic, can liardly K' cioiibtcd, 

when we consider Uie itlentily of its character with that of the 

n f uy de la Peyc contiguous, which, as we said, contAiDs frag- 

j^Bnts of gcoria imhedded. A more difficult point to decide is, 

^^Kether this and the adjacent rock are rcJics of a stratum, the 

H^pnauiii:^ porliona of wliich are removed, or whetlier tliey have 

I been raised by some force from bcncad), through tlie limestone 

beds on which they seem to repose. 

The latter opinion appears to be most probable, since wc can 
hardly suppose so complete a destruction of a whole stratum, 
as is implied by the former hyjtothesis ; but it must be confes- 
sed, thai we have scarcely data to dcdde whether the produc- 
Don oE these rocks is to be referred lo an era subsequent to the 
Mosaic Deluge, or was anterior to that event. 

In bestowing on the trap-rocks near Clermont that existed 
prior to the excavation of our present valleys, the general appel- 
I lation of Vokanic, I own that I have been guided by analogy 
I rather than by actual appearances ; there is nothing at least in 
the external characters of the basalt of Mbntaudaux or Gergo- 
via which stamps it as the result of the agency of heal, more 
than that of Arthur's Seat or the Giant's Causeway ; yet, if it 
sliould afterwards appear that the basalts of Mont D'Or have I 
, dearly resulted from fire, I do not know how we can refuse out J 
■ct to the probable inference, that those near Clermont have J 
milor orijpn, as they seem almost continuous with the for- 
The reader will therefore l>e pleased to suspend his judg- ] 
1 this point, until he shall have perused that part of the 1 
r which relates to llie rocks in Mount D'Or and Cantal. 
HAGUALEtJ College, Oxfokd, 1 
July 30. 1820. I 
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A«T. XII-— On a Xfv Mdhod of Worinng Lunara. By Mr 
WiLtiAM Makrat, Mptabw of the Philosophical and Li- 
Icrary Society of New York, and Lecturer on Natural Plii- 
Iivophy and -Virtrononiy, l.iverjwol. In a Letter to Dr 

X HE Dew method of working lchaks which I now send 
you, ifi superior, taking it altogetlier, to any that I have jel 
seen. It is as short as any, and the navigator sees clearly wliat 
be is doing ; whereas, hy roost of the other methods, he is al- 
ways ill tile dark, knows notlung of what he is about, and, ivx 
any thing that be can tell, his result may be either right ot 
wrong. The pccuUar excellence of this method conasts in llui; 
It prucci-ds regularly on lirsl principles, and is estremely easy to 
ronunit to memor}- : It is as cn^y understood as anyothcr method, 
and, when once known, the whole theory of the lunara is clearly 
understood. The tuganthnis to five places, and which are con- 
(aiMvd in ttu.' cMUkiitun books of navigation, are quite sufficienti 
iind the result tif cai-h proportion needs only be token out to the 
nearest nunulv. The whole of the work, from beginning to end) 
can be jx-rfonncd in ten niinotes. The only additional taUe 
raiuired, Ix-side iIk' cuninKm li^arithmic tables, is one for te- 
ttmd difftmcrs, (the SO in the Requi^tc Tables), entitled, " A 
Tiblc Tor Munpuling the tinal effect of Parallax on the distance 
betwwu the Sun and Mood, or the Moon and a Fixed Starf 
mhI vvcii this is only necessary when extreme aecuracj' is » 
quiivd. 

Let MZS (PIa(e HI. Fig. a) be a spherical triangle, in which 
M2 W the UHXMi's zenitli dislxnce, ZS the zenith distance of iIk 
tun, or star, and MS the obscncd distance. Let also mite- 
|Uvm.i)t the true iliMaitw, and let fall the perpendicidars m n, So, 
and tlraw the jicrjviHlicidar ZN. - By the principles of Splieriia, 
— A» the tangini of half tlie bsise is to the tangent of half the sum 
of Uw sides, at is the tangent of half the dlfl'creace of the tddes 
to the tiHigv'nt of Itttlf the dlfti-rcncc of ilie segments of tlie base; 
witk-h hitir di|rf^^j^ itddLxI to half the base, gives the 
gjvMvr w^im^i^^^^H^htraclef) from half tlie base, gives 
ll)r Wi^Y fv^i^^^^^at h.^ve the segments MN, and NS. 
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Again, tan MZ : tan MN : : rad. : cos ZMN, anti consider- 
ing Mm n as a plane triangit', by the principiee of plane trigo- 
nometry we have M m : Mn:: rad.: eoaZMN; therefore, by 
Hpility, tail MZ ; tan MN : : M w ; M n. In the same man- 
ner, wc have tan SZ: tan SN;: Sj: so. Now, Mm, and jo, 
are the corrections; and it is evident from the figure, that when 
[he angle M is acute, M n must be subtracted from the nppa- 
kbH distance, but added when that angle is obtuse ; also when 
the angle S, at the sun or star is acute, ao must be added, but 
aibtrsctcd when it is obtuse. After the observation is made, 
a figure may lie drawn by the hand, sufliciently exact for 
ssoert^ning tlie nature nf the angles at M and S; and this is ' 
Ibe only ambiguity which it is necessary to attend to in solv- ' 
ii^ the probk-m by this method, 

ExA»PLE. — On the 7di of June, sea account, at 6^ 37 P. M. 
in L(»g^tude 120° W, by account, the observed distance of the 
mooo's farthest limb from Aldebaran, was 39" T 4", the observed 
altitude of the star 43° 18', and tiie nliscrvetl altitude of die 
moon^ lower limb 52° 52'; — Required the true distance? 

The appai-ent altitude of the star is found to he 43° 14', that "m 
of the moon 53° 04', and the apparent distance of the moon and 
»xt Sff 52', also the moon's horizontal [laraJlax 5V 35". Now, 
In the triangle MZS, we have MZ, the moon's co-altitude * 
= 36° 56. ZS = 40^ 46', and MS =: 38° 53', to find the neces- ^ 
sary corrections. It is well known that M m is ef|Lial to the dif- 
fovncc Ixitween die moon's parallax in altitude and the refrac- *] 
lion, and that S « is the difference Iwtwcen the sun's parallax ^ 
and refraction, wliere the sun and moon are obseivwi ; but S a * 
ifi etjual only to the Tefmction, when a star and the moon 
ob8erve<l, or 1925". 

In this example, M m is found to be 32' 05", or 1925", and ] 
S«=V, or60". 
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Art.XIU.— On thtRespirationof Plants. By|W. H. Giht, 
M. D., M. G. S. In a Letter to Professor Jameson. 

XIaving been much interested in that inqiury which my friend 
Mr Bllis has so ably and ingeniously conducted in his TreatiK 
upon the chemical changes produced in the Atmospliere by ibe 
Respiration of Plants, and having myself executed many experi- 
ments upon the subject at the time of my graduation, I tlioughtn 
shoit account of the nature of those experiments, and of the con- 
clusions to which they gave rise, might not be unworthy your no- 
tice. I am the more anxious lu give such a statement, because it 
frequently liaplMns, that the pages of our journals are still filled 
with many frivolous observations, sometimes gravely aimoundng 
as a new discovery, that plants do really vitiate the air* and at 
other times repating the old notions of Priestley, all tending W • 
shew a complete oversight of Mr Ellis's truly philosophical work. 
In a work even written in a very acute and sen^ble manner bj 
the Reverend Mr Krath, upon the Physiology of Vegetables, the 
reader is left very much in the dark with regard to the ultimate 
question of the real respiratory function of [ilauta. He embo- 
dies, as far as I recolk'ct, the opinions of die most sensible wri- 
ters upon die matter, which are oftentimes in contradiction, bnt 
neglect to satisfy us, by drawing any reconciling conclusion. Se- 
veral writers, in OMt ' t Seitnebier, Ingenliousz, and Saussure, 
have shewn tIi^^^B^B||s produceil on the air are quite ^- 
ferent, accordii^^^^^^^^^is placed in the sunshine or in the 
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hade. In the shade, the mr is vitiated by the disappearance of; 
*■ the oxygen, and the foniiatton of carbonic acid ; on the 
trarj', under insolation, tlte carbonic acid, if any be present, 
r^dly decomposed, and the mr is again improved by the res- 
titution of the oxygen. 

The rapidity with which this process takes place is truly 
tunishing, as the following experiment, among many I have 
le with this view, will demonstralc. I filled a glass jar, hold- 
g 21 cubic inches, with a mixture of common air and carbonic 
], in the proportion of 70 parts of the former to SO of the lat- 
I then introduced into the jar a bundle of fresli grass, which 
toloced, by previous measurement, exactly 2 cubic inches of 

^ and submitted the whole to tlie lull light of the sun during 

fcur hours, the inverted jar being surrounded by mercury in a 
saucer. At the close of tills time, I found, tliat only S parts 
out of the 100 were subtracted by hme-watcr, while not less 
than 41 pai-ts were consumed by phosphorus. In estimating, 
therefore, the proportion of carbonic acid and oxygen before and, 
after the experiment, it appears, that 26,3 of oxygen were added 
in this short space of time, over and above the 14,7 oiiginally 
existing ; or if we compute the quantity of each gas before and 
after the experiment, this will be the proportion : 

Cubic In. 
itheeiosGof ) Of Nilrogcn, taSOT 
tliuEs^pcri. Of CarlKjiiicAcid, 
mfjit Uierc ?0f Oxygen, 7.79 
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CuMc In. 
Atthc begin-T Of Nllrogen, 10.507 
ning of iho I Of Carbonic Acid, 3.1 
B»perinient >0f Oxygon, 8.703 

Ihere were | 

InlheJar, ■■ 19.000 
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teij few, I ima^c, would hesitate in admitting, that this 
1 of carbonic acid into oxygen, is entirely the result of 

B chemical action of die sun's rays. I thought, however, it 
would be interesting to establish this point by experiment. 

Mr Ellis had suggested to mc the idea of confining plants in 
an artificial atmosphere of carbonic acid and common air, under 
jars of different coloured glass, and tlius of insulating them. 
Fmding it impossible, however, to pi-ocure jars of tlie required 
colours, I adopted the following expedient in performing the 
experiment. I procured three phials, holding exactly SJ cubic 
inches, into each oi' which I dirust a bundle of grass, occupying 
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^'f,th of a cubic inch. I then filled them witli attnosplieric air, 
mixed with a certain proportion of carbonic acid. Having 
stoppered them accurately, I dijipcd one of Uiem in a glass jar 
filled with a transparent infusion of litmus; a second in a sitni- 
lar vessel of a clear infusion of roses ; and the third was placed 
in a jar of pure water, I then, by quickly turning lliem, too- 
trivcd thai each Jar should stand inverted upon a plate; and 
thus prci»av«l, I insolated lliem during I(»ur or five hours; and 
if there was not more than SO or 25 per cent, of carbonic acid, 

1 always found, that the same change had taken p1a<£ in each 
phial, namely, that the whole of the carbonic acid, excepting 

2 or 3 parts, had been converted into oxygen. But if tJie pro- 
(Hirtiou of carbonic acid was greater, supjKJse 40 or 50 per cCfU. 
I invariably found, that there was more oxygen in the litmus 
and pure water pliials, than In that immersed in the rud tinctuK. 
I instance the foUowing indifferently, out of very many e:^ 
riments that I have performed, upon this point. 

I exposed the three jars, with thdr respective phials, to a fuH 
sunshine on the Sth of July. At the beginning of the experi- 
ment, there were in each phial, of Carbonic Acid, 43.00 ; Oxy- 
gen 1 1,97 ; Nitrogen 45.03 = 100. At the expiration of four 
hours, the analysis gave me *, — 



In Uic Phin] belonging to 
die Red Intiuion. 


In (bat in the Litnms 
Infusion. 


In Uiat in the Char 


Carbonic Add, 19.5 
Ojtygcn, . 20.5 
Nitrogen, - 51.0 

100,0 


Carbonic Add, 12.5 
Oxygen, . 36.S 
Nitrogen, . 51.0 

100.0 


Carbonic Acid, U 
Oiygcn, . 81 



It thus appears, that the red rays are sufficiently powerful t« 
decompose the carbonic acid, if the proportion of it be smalt; 
but if a larger proportion of it be present, then it is evident that 
more oxygen is elaborated by the violet rays tJian by those of 
the red colour. 
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It is here (it tliat I sliould advert to a drcumstancc wliich is 
e\ident from tlic tabular statfrnwit I liave ^vcn. It will be 
seen, both in that and in the one before it, that the proportion 
of nitrogen to the oilier constituents, was greater at the cIosA 
than at tfie commencement of the experiment. Tliis, howovei^ 
is a complete illusion. There is in fact no increase of nitrogen. 
I am quite clear, that tlie apparent addition of it arises from 
some portion of carbonic at-id, which the sun has not had time 
or power to decompose, being retainetl in the leaves, and'in iJiia 
vay lessening the absolute quantity of air in the phial ; so that 
the more carbonic acid is retained in the leaves, the greater wiH 
be the ratio of nitrogen. To make tins iierfectly clear :— In the , 
eKperiment above related, if all the carbonic acid, with the exce] 
Don of 19'5 (the quantity I'emainmg in tlie red phial) had beea 
decomposed, we ought certainly to have found 35.47 of oxygen; 
but it appears that only 29.5 were indicated by llie eudiometer, 
and therefore, we cannot hesitate in admitting, that 6 per cetd. 
were retained in the leaves. The result ol' one or two trials 
would not make me so coniident as to this conclusion ; but ha- 
ving invariably founil, from a very frequent repetition of my 
experiments, that the carbonic acid that disappears is not ac- 
,COunted for in the oxygen formed, I think the inference which 
have drawn is perfectly fair, and indeed unavoidable. Thi« 
'cut acces^cai of nitrogen is noticed by Saussure, in his ad- 
ile work entitled Rechcrches, he. as a real production of 
it gas ; but I conceive tliat the urcumstancc is much more 
turally accounted for by tlie explanation I have just ^vcn. 
tills explanation be correct, it will ser\'e to shew, that this 
decomposition of carbonic acid takes place witliin the sub- 
stance of tlie leaf, and not exterior to it, as Mr Ellis ima- 

>I shidl now proceed witli the chief object of this paper, toin- 
how far the respiration of plants is conducive to the puri- 
ication of the atmosphere. As far as is known, from the expe- 
limunts and observations of the ablest inquirers, it appears, that 
plants in darkness, in the shade, and perhaps in the common 
Gght of tlie day, generate carbonic acid, and that only during 
sunshine is there any evolution of oxygen. The question, ihera- 
fise, is. Has this partial production of oxygen any effect in ^ ' 
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tniniahitig, not only the vitiation of the atmosphere consequent 
on animal respiration, but is it even operative in counterba- 
lancing the exhalation of carbonic acid during the natural respi- 
ration of the plant? The exti"aordinary rapidity with which plants 
decompose carbonic acid in the hght of the sun, can, I apprdienci, 
have very little avail, as a proof of their correcting influence on 
the atmosphere. The drcutnstancea under which the plant is 
placed, by the conditions of the experiment, have no resemblance 
to ita natural respiration. In the experiments of Ingenhousz, 
Senncbier, SausHure, 8sc. which have been considered as corro- 
borative of the beneficial influence of plants on the atmosphere, 
there was always present a very con^dcrable portion of carbonic 
acid ; while, in ordinary circumstances, they are surrounded by 
an atmosphere which contains, according to Thenard, not more 
than xi'jsth part o^ that gas. There can lie no doubt, if tiie 
atmosphere contained a considerable portion of carbonic Bcid, 
Uiat the oxygenating power of plants, when exposed to the Emn, 
would have a very material inSucnce in preventing an undue 
quantity of carbonic acid. For this effect, however, to takf 
place, the difficulty ia forced upon us, of suppoang that the 
plant is endowed with the faculty of selecting and inhaling the 
small quantity of carbonic acid, to the exclusion of the atnw 
spheric air. Besides the improbability of such an idea, it is 
likewise contradicted by the experiments of Ingenhousz, who 
found, that plants had the power of imbibing indifferently any 
;ur with whicli they happened to be in contact, whether axygfst, 
hydrogen, or nitrogen. Independent, too, of these objectioiB, 
it supposes die discontinuance of what may with propriety be 
conudered as the natural process of respiration. In Mr Ellis'! 
work, the distinction is very clearly maintained, between the ar- 
tificial change during sunshine, and tlie necessary function of the 
plant. In the one caae, the oxygen of the atmosphere is consumed, 
and is replaced by an equal quantity of carbonic acid, being in 
fact precisely the process which takes place in the respiration oT 
animals; and this he calls the proper and natural function of the 
plant. The reverse^ " ; change, under exposure to light, he 
considers as the m^^^^^^the chemical action of the sun'K 
rays, and is by no^^^^^^^^pinsidcretl as a property ncues- 
eary to the hie of ^^^^^^^Hjpi-uof of tliis opinion, 
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tai^umeiitsin his treatise, which I think areas conclusive aa 
|uble. If this ijtatemeat be correct, it shews clearly the ahsur- 
t of supposing, tliat the amelioration of the atmosphere ,can be j 
Btuned, on the opinion above stated, as it imagines the dis- - 
imiance of a part of the natural economy of vegetation. In t 
rejecting tljis opinion, we must conclude, that the formation of ■.a 
csrboiuc acid vontinues even during sunshine. If so, it becomes i 
amatter of interest, with regard to the question in view, whe- fi 
iher the carbonic acid is formed without or within the leaf. In i 
the former case, tlie conclusion is unavoidable, that the air is al- 
ways vitiated by vegetable respiration ; for if the carbon is ex- 
haled from the leaf, and exterior to it unites with the oxygen 
of ihe air, as soon as tlie carbunie acid is tbrnied, it immediately 
loixes with tlie atmosphere, and is altogether withdrawn, both 
from the influenceof the sun and plant. Ifj on the other hand, 
ibe carbonic acid have its origin in the leaf, it will, indeed, du- 
ling sunshine, be decomposed ; but only so much oxygen will 
be given out, as was necessary for its preparation, and of course • 
the air will receive no improvement from this cause; so that in •; 
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that it is imposable to ascribe to them any bcnefidal effect in-j 
maiat^ning the uniform purity of the atmosphere. 

It is the opinion of some, tliat the vegetable kingdom has 
lie power of decomposing the water which they imbibe. Il 
may be so. But we have no proof of it by experiment, that I t 
am aware of. On the contrary, it appears, in all the cxpcri- i 
mcnts of Sennebier, Saussure, and in numerous trials of mine, ■ 
that DO more oxygen was given out, than what could most cor- '* 
redly be accounted for from the carbonic add employed. And- ■ 
«Mn when plants have been allowed to vegetate Ibr a nnmber ■( 
of days and nights in a confined portion of atmospheric air, as in ' 
an experiment of Ingcnhousz, and as also (if I remember right) j 
ID one mentioned in Sir II. Davy's Agricultural Chemistry, its • 
constitution at the close had suffered no change, the carbonic ■' 
arid which had been elaborated during the night, being, during ~>1 
sunshine, again resolved into its original elements. 

Some, again, have supposed, that the decomposition of the M 
carbonic acid which is contained in the water imbilted in the ' 
plant, is another source by wliich oxygen is supplied to the at-' 
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mos|>Iicrc. But, as far as I know, tlie suppoation U unsul)- 
stontiatud hy any liattsfactcpry fact or ex]>criniciit 

W. H. GlLBY. 



AaT. 'HIV.—'Accmmt of Ote £arl/tguake leJiick occurred in ht- 
tUa hi June 1819. By Captain MiCMCftno. 

XN a former number of thi& Journal, we gave a Eliort occounl 
of \ho remarkable earthquake v-Kich took place in India ia June 
1819} and have now tbc pleasure of commuiiieating to our read- 
ers the description of it, as ^vcn by Captain Atacmurdu in i 
nicmcnr read before the Bombay Literary SociLty •. 

Captain Mounurdo states, that on tlit- IGth June 1819) be- 
tween fifteen and sixteen minutca before 7 o'clock p. m,, a y'vt- 
lent shock took place in Cutch, which lasted about two minutct, 
and which, when at its height, occasioned a moiion of the earth 
BO imdulatory, that to keep the feet was no easy matter, while 
ihe waving of the surface was perfectly visible. Before 11 oVIock 
p. H. tliree mure shocks, but of a trifling nature, wert' experioi- 
ccd. On the next day, the 17th, the earth was frcqueuUy in 
motion, attended by gusts uF wind, and a noise Hkc that nT 
wheeled carriages. Por some time before 10 A. M., these symp- 
toms intermitted only for a few minutes until about a (juarLer 
to 10, when a severe shock was experienced ; this lasted for 
about fifty seconds, and brought down a number of shattered 
buildings. Until the beginning of August, no day passed wjlli- 
out one or more shocks, but subsequently tliey became less fre- 
quent, only occurring every third or fourth day. During tlie 
whole of tliis time the shocks were generally very slight, aoil 
many persons did not feel what was sensibly felt by others- 
Subsequent to tliis jjeriod shocks became still less fretjuent, oc- 
curring at uncertain periods of many days' interval, until the 
2Sd of November, which seeins to be the last distinct one we= 
have had. 
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The shock of the 16th was the only ore by which ihu face of 
the works of men were matwially injured or changed, 
the province of Cutch it may be fairly asserted that no town 
ip«J fcchng its effects, either in the fall of houses or in that 
of its fortifications. The capital, Bhooj, suffered in many re- 
spects more severely than any other town ; nearly seven thou- 
sand houses, great and small, were overturned, and eleven hun- 
dred atui forty or fifty people buried in the ruins; and of the 
original number of houses which escaped ruin, about on&-third 
are much shattered. There arc, or rather were, a great num- 
ber of fortified towns ihrougliout Cutch, the works of which are 
in general destroyed. Thera, which was esteemed the best in 
die province, has not a stone unturned ; the town fortunately 
dul not suffer in the same unparalleled degree, although few or 
no bouses were left securely habitable. The total of lives lost, 
according to the best information I have been able to procure, 
does not exceed two thousand. 

As fur as comes under our notice, the face of nature has not 
been much altered by the shocks. The hills, (which arc most 
rJiely to sliew its effects), although iironi tlieir abruptness, and 
coDieal or sharp ridgy summits, and from the multitude of half- 
detuclied rocks with which they are covered, they might have 
boen expected to have displayed strong marks of the convulsion 
by which they were ablated, have in no instance, to my per- 
sona! knowledge, suffered more than having had l.ii-go masses of 
rock and soil detached from their precipices. I have seen none 
cones flattened, or in any remarkable degree altered. At 
moment of the shock, vast clouds of dust were seen to a»> 
from the summit of almost every hill and range of hills. 
ly gentlemen perceived smoke to ascend, and in some in- 
fire was plainly seen bursting forth for a moment. A 
»le native chieft^n assured me, that from a hill close to 
file one on which his fortress is situated fire was seen to issue in 
umsiderahle quantities ; and that a ball of large size was vo- 
mited as it were into the air, and fell to the ground still blazing 
on the pimn lielow, where it divided into four or five pieces, 
and the fire suddenly disappeared ". On examining the Iiill next 

* Foe-baU* sas mentioned as hBvinjj been eeen lo rise flota the eaith during ■ 
jbtutkca in nthd CDuuUlES ; and aomc Epcculaloct have mUecWA W^n^ui iM 
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daj, (the cbiefUin stated), it was liiund rent and shatlcivd, as 
if something within had sunk ; and the spot where the fire-ball 
was supposed to have fallen, bore marks of fiie in the scurcfacd 
vegctaOon. 

The rivers in Cutch are geucrally dry, (except in the mon- 
soonj, or have very little water in them. Natii'e accounts seem 
to confirm the fact of almost the whole of their lieds having been 
filled to their banks for a period of a few minutes, and accord- 
ing to some for half an hour. They are said to have subsided 
gntdually. This a>nvulsiou of nature has affected the eastern 
and ahnost deserted channel nf the river Indus, which bounds 
Cutch to the westward, and the Ruon or desert, and the swamp 
called the Bhunnee, which Isolates tlie pi'oviiice on the north, in a 
more remarkable manner than it has any other port of the coun- 
try, I myself have seen this branch of the Indus forded at 
Luckput, containing water for a few hundred yards about a foot 
deep ; this was when the tide viaa at ebb, and when at flood the 
depth of the channel was never more than six feet, and about 
eighty or one hundi-ed yards in breadth ; the rest of the chaimd 
at flood WQ£ nut covered iu any place with more than one or 
two feet of water. This branch of the river Indus, or, a& it 
may with more propriety be tei-nicd, inlet of the sea ", has since 
the earthquake deepened at tlie fort of Luckput to more thfln 
eighteen feet at low water, and on sounding the channel it hai 
been found to contain from foui- to ten feet from the Cutdl to 
the Sindh shore, a distance of three or four miles. The A^ 
bund has been damaged, a circumstance that has re-adtaitted of 
a navigation which had been closed for centuries. The goods 
of Sindh are embarked in craft near Ituhima Bazar and Kanjee 
Eacote, and which, soling across the Bhunnee and Rimn, land 
their cargoes at a town called Kurra, on the north of Cutch. 
The Runn, which extends trom Luckput round the north of 
this province to its eastern boundary, is not at present fordable 
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excGpl at one spot, olthotigli it has hei-ctofore at liiis period of 
the year been dry ; and should the water continue throughout 
the year, we may perhaps see an inland navigation along the 
northern shore of Culdi, which, from stone anchors, &c. still to 
be seen, and the tradition of the country, I helieve to have ex- 
isted at some former period, Sindree, a small mud-fort and 
Tillage belonging to the Cutch government, situated nearly 
where the Runn joins the Indus, was overflowed at the time of 
the sliock. The people escaped whh difficulty, and the tops of 
the houses and wall aie now alone to be seen above the water. 
The fate of Sindrco was owing to its situation, for there cannot 
he a doubt of all the Ilunn land liaving, during the slwck, sent 
forth vast quantities of water and mud ; and the natives de- 
scnbed a numl>er of small cones of sand six or eight feet in- 
height, the summits of which continued to bubble foi many days 
after the 16th *. 
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IT. SV.— j4 Method of constructing lice-Ifivcs of Wood, 30 

to Tonst the Colli of the tcverest Winter. By the Reverend 

iBKW Jameson. In a Letter to Professor Jameson. 



many are the inconveniences connected with using bee- 
llifes of straw, that apiarians have had recourse to wood in con- 
structing them, and with conaderable advantage. Straw-hives 
miret be thatdied during winter to protect the swarm from tlie 
cold ; — they must be thatched and screens must be put up be- 
like them during the hot summer months, to protect the wax 
and honey from Uie fatal effects of the heat : and this thatching, 
«0 useful at both seasons, is at all times an evil, as it serves to 
harbour many insects hurtful to tlic hive, becomes a lurking 
pbce for mice, and in general retains n quantity of moisture, 
very prejudicial to the healtli of the bees. Another serious evil 



• In many muntriea, rcmauis of marine animnlE, sometimes of great mogni. 
tude, are fnund in alluvial strata, cooaidemlilj 
white in others, teneslrial proauctinns appaa \ 
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no Rev. Mr Jameson on conMruct'nig Bce-Ilim 
connected with slraw-hives, U the impossitiility of Bccuring them 
from human dcprc<lators. M. Huish lias proposed one of the 
most useful methods oi' securing the straw-hives fi-om thieves, 
but still there is no great difficulty of very quietly robbing his 
secured hive^ 

To remedy these evils, wooden-hives have been p^posed, and 
could tliey be so constructed as to resist the cold during winter, 
aud heat of summer, without thatching, a very important ead 
would be giuned. To attain this object, wooden-hives have beai 
mode of deal plonk very thick, even as thick as two inches; still, 
should the winter be very /lard, thatching must be resorted to,— 
one of the evils connected with the old straw-hive. By the sppllf 
cation of a good non-condnct<ir of heat, secured from the action 
of the weather, this evil may be completely ciired. Let us suppose 
a hive made of wood, of whatever shape, is 12 uiches diametcrj 
then, let another hive of the same material bemadcSor 2J inchn 
latger ; place the one within the other, and fill up the space left 
by the difference of size with .powdered charcoal, hard rammed 
down; nail a fillet of wood at the bottom, to connect the twohivei 
and to prevent any of the charcoal falling out, or damp ascendti^ 
through the coating, which would destroy in some measure its 
non-conducting power. The hco-door edges must be secured in 
the same manner. By this plan, you have (out of sight) a 
non-conductor more poweiful than sti'aw, at all times posses- 
ang its non-conducting property, which the straw only haa when 
dn/ ; and no harbour made for vermin of any kind. It is 
proper here to state, that great care must be taken to have the 
charcoal put into its place in as dry a state as possible. Should 
charcoal not be to be had, any other non-conductor of heat may 
be used, as dry saw-dust, chopped straw, feathers, &c., but tha 
cliarcoal is to be preferred, not only as better suited from its 
most powerfully resisting the transmission of heat, but as less 
liable to absorb moisture, and so destroying that power. 

As the coating prevents the transmission of the internal hefit 
of the insects in summer, this will tend to raise the temperature 
too high for the li^lh of the bees. This im^unveiuencc may 
be obviated by a ^^^^^Kation made through the entire hivc 
at one of the cor^^^^^^BUcly under the projecting port of 
the roof To pr^^^^^^^Bc charcoal being moved, a. tube 
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TiuBt be inserted as long'as the thickness of the entire hive, a plug 
pade (o fit it of the same length ; and when tlio ventilation is used, 
care must be takon tlint no light be pcrccptibie by the insects, 
which may be effected citlicr by partially witlidrawing the plug, 
or hanging over ihc hole, nt a little distance rrom the outside of 
the hive, a piece of black cloth. Perhaps two such ventilating 
hiiles may be required ; but cxjwrience must determine this. 
The double hives I now recommend, may be used by those 
1 who think them fr» heavy, merL*ly as cases Jor the hives which 
' may Ije in use ; removing the covers or cases when any operation 
to be performed on the hive. 

Since writing the above, I have scon a contrivance for accii- 
ring bee-hives from Ijcing stoica superior to that recommended 
by M. Iliiish, but only applicable to teoodcn Mves*. The hive 
a BO attachetl to a stone petlestat, as to render it necessary either 
lo knock tlie hive in pieces, or carry oflT nearly SOO lb. teei^t 
More the thief can secure his prey. By this ample contri- 
(BDCC, all the hives in the extensive apiary at Applegarth- 
iMuue, belonging to the Reverend William Diuibar, are se- 
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WT. XVI. — observations on (lie CvrrenVt and Jnimalcules 
of t}ic Grciiiland Sea. By William Scouesby, jim. 
F.R.S. E. M. W.S., Sec. In a Letter to Professor Jame- 
son. 

EW circumstances among the minuter ivorks of the creaUODi 
We struck, me with so much surprise, as the appearance of my- 
riads of animalcules, in a sea perpetually coveretl with ice, ex- 
[loaed to an average temperature fifteen degrees below the freez- 

* In constructing wooden hives, care jaast be used in selecting the wood, if 
pnitible free of knots, and well sea£ancd. Fir, in general, will be found best suited for 
■ii purposr ; n^h should be avoided, both as npt to yield to ihc weather and warp, 
ind also ai being one of the best conductors of heat of the woods gonemlly need In 
An country. 




^on i/ic Cvrrentx ■ 
ing pointt and subject to be irozen, oti some occaetons at Icasl, 
during every month of ibu year. 

In an extract from the " AcM)unt of iho Arctic Region*," 
which appcare<l in the Sd Volume uf the Edinburgh PluIo«oplit- 
cal Journal, there was a notice of these animalcules, and of a 
minulc species of Medusa. In mnnection witli the&e facts, I Lbtc 
DOW to present a. few more particulars respecting tnultiliide« d' 
anininlcules, observed in the Greenland Sea during llie present 
summer, together with some remarks on an extraordinary super- 
ficial current. 

On the 29ih and SOlh of July last, being surrounded with 
ice-fields, at no great distance from the coast of West Green- 
laud, a little to the northward of the piu't fu'st discovered by 
Henry Hudson in 1607, some interesting appearances were ob- 
served in the sea. A singular sujierticial current, extending on- 
iy to the depth of a few toet, first engaged my attention. By 
the action of tltis, all the smaller pieces of iqe, of wliicli lliere 
was a great quantity near, were carried towards the nortli, itt 
the rate of more than a mile an hour ; but such pieces as had i 
depth of 8 or 10 feet or upwardsj were not sensibly affected by 
it. Then the fields and floes around, which were very ponde- 
rous, seemed to be at rest, and even the ship's course was a little 
affected by it, as compared with the "heavy ice ; but as regarded 
the thiimest pieces, the apparent lee-way of tlie ship was two or 
throe points. In consequence of this, tlje sliip was repeatedly 
£truclc by the ice under the influence of the current, and het 
progress much retaideil by it. This partial currait was the 
more extraoi-dinary, as it occurred during a calm that liad pre- 
vailed above two days. 

In the same situation where this current was observed, we 
saled foi' several leagues in water of a very uncommon appear- 
ance. The surface was variegated by large patches, and rxtoi- 
sive streaks of a yellowish-green colour ; having tlie appearance 
of an admixture with flowers of sulphur or mustard. When- 
ever the ship pa.s,sed through any of this peculiar water, the 
patch or streak wn* divided, and did not again unite ; from 
which circurag^^^j^louTing matter was found to be quite 
BU]x:rfieial. ^^^^^^H^ ^'-' "^'^^ animal nature, a quantity 
of the yeUow^^^^^^^B'as procured, and, on cMimination, 
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Tty die microscope, was found to contain animalcules in imnicnss J 
numbers. The larger proportion of" these, consisUng of & trane- 
pftKntsubstanceof a lemon-yellow colour, and globular form, ap- 
peared to possess very little power of motion; but a part, amount- 
Skg, perhaps, to a fifth of the whole, were in continual Bcticn *. I 
Some of these being seen advancing by a Klighdy waving mo> 
lion, at the rate of xJgih of an inch in a, second, and others 1 
Bpinning round with coninderable celerity, gave great interest 
and liveliness to the examination. But the progressive motion 
of the most active, however distinct and rapid it might appear 
under a high magnifying power, was in reality extremely slow, 
ft«^t did not exceed an inch in three minutes. At this rate, 
Ihey would require 151 days to travel a nautical mile. The 
Condur, it is generally believed, could fly round the globe at , 
the equator, assisted by a favourable gale, in about a week; < 
these animalcules, in still water, could not accomplish the aama j 
distance in less than 893S years ! 

The vastness of their numbers, and tlielr cxccetGng minute> ^ 
aesa, are circumstances, discovered in die examination of these 
amaialcules, of uncommon interest. In a drop of water, exa- 
mined by a power of 28,224, (magnified superficies), there were 
fifty in number, on an average, in each square of the microme- 
ter glass of B I ijth of an inch in diameter ; and as the drop oc- 
cupied a circle on a plate of glass contmning 529 of these squares, 
tliere must have been in this single drop of water, taken acci- 
dentally from the surface of the sea, and in a place by no means 
the most discoloured, rbout 26,450 animalcules. Hence, rec- 
Imuiig sixty drops to a dram, there would be a number in a 
gallon of water, exceeding by one-half the amount of the popu- 
lation of the whole globe. How insignificant, in point of num- 
bers, is man ! What a conception does it give us of the rainute- 
ims and wonders of creation, when we think of more ihao 
1(6,000 animals living, obt^ning subsistence, and moving at theic 
nse, without annoyance to one another, in a single drop of wa- 
ter! 

• Thu Itind rtaembled the animalcule represenled in the " Arcount at th* 
tuVie RegionB," Plate ivL fig. 18. 

VDl, IV. XO. 7. JASUAttY 1821. u 





Ronarls on rrofcsBor Hiaistecn's 
TliG diameter ut' the largest uf the animalcules was only tlic 
'fg'ggth of mi inch, and many only the jo^g^th. The anny 
■ which Buonaparte led into Russia iu 1812, estimated at 500,000 
' men, would have extended, in a double row, or two men a-tireast, 
with S feet 3 inches space for each pair of men, a distance of 106j 
Englisl] miles; — the same number of these animalcules, arranged 
in a similar way in two rows, but toucliing one another, would 
only reach 6 feet g J inches I A whale requires a sea, an oceaa, 
to sport in ; about a hundred and fitly millions uf these aoisuJ- 
cules would have abundant room in a tumbler of witter. 



Aet. XVII. — Remarks oil Profhsor HamteeiCs " Tnquiries 
concerning the Magnetism of ilie Earth." (Concluded from 
Vol. III. p. 138.) 

X HE few facts hitherto discovered respecting the nature of 
artificial magnets, afford us little as^stance in examining the 
great terrestrial magnet: the acquaintance we have with the aae, 
is much too limited for illustrating the phenomena of the fither; 
and our knowledge of each is almost wholly derived from ob- 
servations which have no direct reference to any tiling beyond 
its own properties. So long, however, as this continues lo be 
true, our researches concerning the magnetism of the earth can- 
not be expected to possess the precision and completeness cba- 
ractciislic of science ; and while so many other obstacles cMitl- 
nuo to retard the progress of both, great part of tlie subject 
must remain enveloped in obscurity. At first view, indeed, the 
results present nothing but the most perplexing intricacy. TIlC 
magnetic intensity varying at different times, and at difTerent 
places in the same thne ; the lines of equal dip, and the lines of 
equal variation, arranged in such complex forms, and changing 
their position with inconstant rapidity, at one time to the east, 
at another to the west, appear to indicate the agency of forces 
so numerous and so entangled, as to set our power of estimating 
them for ever at defiance. By degrees, however, some kind of 
regularity is found to exist among the vaiious observations ; the ef- 
fects of certain lea<ling principles arise dimly above the crowd of 




minute appearances j and though the whole remains incapable of 
a satisractory explanation, and many points are still quite unin* 
telli^ble, the experiments of three centuries have at least bee^^ . 
submitted to arrangement, and put in a state to receive fre:^ | 
augmentation and correction. 

It is obvious, tliat if our acquaintance with any of the tbref 
classes of phenomena above alluded to, with the intensity, th^ 
dip, or the variation, were accurate and estenjave enough, ij 
would be sufficient, of itself, for enabling us fully to ascertaiit I 
the magnetic condition of the earth, and _lo exhibit, ^ priori^ ' 
the variouii modiSca^ons of the other two. Hence, it is an im, ] 
portant restriction of the problem in ils actual state, that every 1 
attempt directed to account for one particular branch, shall bq 
rejected if it fail to comprehend them all ; while, on the othei; 
hand, aii hypothecs possesang this quality, acquires a proporir ] 
tionable increase of probability. It farther deserves to be r&t 
marked, that of those three properties, the vai-iation is the onQ 
C(9iceming which we are furaiahed with the most abundant data; 
it was first detected, experiments with regard to it are most ea^ 
ily performed, least liable to error, and ipimediately applipablq 
lo navigation. To this property, accordingly, the attenDon of 
inquirers has in general been chiefly directed; and Mr Haiw | 
Bteen, without overlooking the intensity and dip, has naturally 
grounded tiis main conclusions on the aspect of the variation^ ' 
Whoever has- attempted to collect observations of this sort, or 
even cast his eye on a magnetic chart, will at once be sensible of 
tlie extreme uncertainty attending speculations on the subject, 
and of the need there is, not only for immense industry to ac-, 
<;iunulat« materials, but also for the most vigilant discriminalioQ 
to separate tlie correct irom the erroneous, and the ambiguous 
frum the decisive. How far Mr Hansteen has succeeded in this 
eaterprize, will be variously determined : his theory must stand 
or fall by the conformity of its predictions to events ; and in the 
mean lime, it demands the inspection of naturalists, because it 
is founded on a very large induction of facts, and because the 
consequences, if true, would be of the very highest imports i 
ance. 

On looking over the chart of variadons for 1787, which we 
hare chosen aa the most perfect specimen of Mr Hansteen's ^ 
h2 




Magnetical Atlaa •, it will be seen, (hat his line of ita variaOofl, 
(the clotted line in that figure), commencing to the west of Hud- 
son's Bay, proceeds in a south-«ast direction, through the lake* 
of North America, past the Anulles and Cape St Roque, till it 
reaches the Southern Ocean ; that i^aiii it appears below New 
Holland, crosses that island, extends with a double sinuotd^ 
through the Indian Archipelago, and, afler stretching along the 
east coast of China, and up to the latitude of 71°, forms a semi- 
tircular bend, and passes northward through the mouth of the 
White Sea. In all those winding?, a system of ziariation-linet 
accompanies it on both sides, with more or lesj regularity, ac- 
cording to the distance ; but the peculiarity which principally 
engages the autlioFii attention, and of which he is at most pains 
to demonstrate the reality, is the position of those lines near thetr 
Beveral extremities. By a multitude of observations, the evi- 
dence of which it is difficult to resistj Mr Hansteon thinks it 
proved that there axefiur poinbt ofvonvergeiice among the linea 
of variation on the globe, a weaker and a stronger in the neigh- 
bourhood of each pole. Comparing the observations made at 
one time with those made at another, it farther appears, that 
those points hnve a constant motion, which, admitting the hy- 
pothesis of its uniformity, may easily be calculated on the prin- 
fflple that leads to its discovery. At present, it would seem, 
the stronger point (A) of the southern hemisphere, is satualed 
not far to the S.W. of Van Dlcman's Land, at die distance of 
21' 8' from the pole, and of 152° 35' E. from the meridian of 
Greenwich ; the weaker point (n) of the same hemisphere, is a- 
tuated to the S.W. of Terra del Fucgo, at tlie distance of 11° 
44! from the pole, and of 133" Siy W- from Greenwich : the 
stronger point (B) of the northern hemisphere, again, is found 
above the American continent, distant 20° 22* from the pole, 
89° 124' W. from Greenwich ; and the weaker point (fi) of (he 
same hemisphere, in the Arctic Ocean, 4" 48' from the pole, 
140'' 6' E. from Greenwich. Each stronger point thus lies op- 
posite, though very seldom diametrically opposite to the other; 
the weaker jtoints in like manner. The motion of both nor- 
thern points is from west to east obliquely ; of both soutfaera 

• Thu Clwrl, fuiming Plate JV wUl b« Biveii in neil » 
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B ftmn euKt to west, also obliquely : and, according U> ^ 
, though avowedly not a sufficient number of observationsi 
l)fr Hansteen calculatifs, that the point 1) will accomplish iti 
'Ocuit round the north pole in 1740 years; li in SCO; A roun* 
' r south pole in 4609 years ; a in 1304 *. 
These four points of convergence, the author suppoacs to on, 
ate in two magnetic axes, a stronger and a weaker, in the 
' of the earth. No competent data exist fpr estimatinf 
' portion, magnitude, or rektive force : a variety of approxiv 1 
are attempted, Iiowevcr; and a method, incapable o 
lent, and much too long fur insertion herei is exbibit« 
craiputing the variation, dip, and intensity, at any point o 
► earth's surface,— »by giving to the unknown quantities sucfai 
IIC8 as lead to the most {iccurate conclusions. The calculate! 
Jts coindde pretty exactly witli those of observation ; and, I 
iral hypothecs appears to represent the phenomena with I 
I of fidelity hardly to be expected, when the simplicity, f 
the former is contrasted with the intricacy of the latter. J^ ] 
stricter and n)orc pxtensive scrutiny will, of course, be reT, i 
quired to establish the theory on firm foundations ; yet the facts ^ 
It actually embraces are numerous, and in sopie cases expl^ned. , 
widi considerable elegance and success. 

The circumstances attending the iqlepsity and dip are none. 
nf them inconsistent with the supposition of two magnetic axes, | 
laving their extremities severally directed to the stronger points. 

— — 1 I 

* The following Table exhibits Uieir respective positions, calculated froin thtf ] 
■IWTC (lata, rmr the ilrst half of this century. Tlie lalitudes are must dubious. 
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of convergence B and A, and to the weaker ft and a. Nor, on 
the other hand, are those circumstances very decidedly faTOur- 
able to such a Suppoation. It receives confirmation, however, 
from several facts connected with the variation ; many older ob- 
fiervations in the southern hemisphere are platlsibly accounted 
for; and the earliest vicissitudes of that pbenotaenon, obsa*ved in 
Europe, correspond with the system ratlier stiikingly. Ac- 
cording to the principles already stated, the stronger north pixnt 
B, must liave Ifun, two centuries ago, about Bohring*a Strait, 
considerably to the westward of its present position. 

" Before I6OO, the north point 6 must have lain atitl farther to 
the westward of its present position, as far probably as the east 
coast of Greenland ; for which reason, it seems likely that the 
easterly system of variations, which extended over Europe in 
1600, lay previously more to the west. And this supposed 
change in the variation, brought about by the motion rf that 
magnetic point, appears to be confirmed by several facts. The 
easterly variation at Paris seems to have reached its maximum 
in 1580; for in 1541, it is stated aa T or 8'; in 3550, Oron- 
tius Finnaus found it between 8° and 9°; in 1580, it was 11° 
30'; and finally, in I6O8, it was 8' 45"; ance which time it has 
continually diminished. Hence it is probable, that about 'the 
middle of the fifteenth century, the variation in Paris was 0°, 
and westerly before that period : in 1450, the north-east por- 
tion (which passes through Irkutsk in the present chart) of the 
line without variation passed over Paris ; after which, the varia- 
tion became easteriy, attained its maximum in 1580, and finally 
vanished, because the north-west portion (near Casan in the pre- 
sent chart) of the same line went over Paris in 1666. As tfte 
north pcnnt b moved eastwards, the whole easterly system of va- 
riations in Europe followed it, and is now to be found in Sibe- 
ria : the north point B also approached Europe slowly, and oc- 
casioned an augmenting westerly variation, which, however, for 
the same reason, will subsequently diminish. In the United 
Stab's of America, tiie westerly variation must needs decrease, 
for the point B is withdrawing; and before another half century, 
the variation, for a like reason, will become westerly." 

Prom the secular inequalities of tlift, magnet, Mr Hansteen 
turns to its daily and hourly inequalities;" and the last flmptfr 
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inducicH a cc^»oub account of tlie principal experiments directtd I 

to this object The essential port of the 'conclusions deducftict I 

Snm his own investigations, those of Graham, Cantmi, Hiortep, f 

uid utliers, is contained in the following extract. 

L " In addition to its annual movement, the needle has Jik^ I 

^blriBe a senidble movement from day tu day, and even from lH)i|f I 

^Mbfiour. In Europe, it lies farthest to the cast about 8 o 

P 4Mock in the morning, farthest to the nest about I tw S o'clock \ 

\a the afternoon ; it next travels back eastward till about 80" 

o'clock in the evening, when it continues stationary for an boiyr 1 

or two, or else makes a slight recoil towards the west ; during I 

du night it commonly advances a little eastward, so that about T 

8 in tbc morning it b found somewhat more easterly than it ] 

was the preceding evening. 

" Besides diis regular daily osdllation, there happen at tiniea | 
DR a sudden, large extraordinary movements, in which tlie needljB I 
traverses, frequently with a shivering motion, an arc of sev»: J 
nl degrees on both sides of its usual position. Those appear- j 
ances are seldom, periiapa never, exhibited, unless when the I 
aurora borealis is visible ; and diis disturbance of the needia 
seem? to c^ierate at the same time in places the most widely 
separated. The extent of such extraordinary movements may, 
in less dmn twenty-ibur hours, amount to 5° or 5j°. In suctt 1 
cases tlie disturbance is also communicatei to the dipp'mg j 
needle, and so soon as the crown of the aurora quits the usu^l ] 
place (the points where the dipping needle produced would ' 
meet the sky,) that instrument moves several degrees forward, | 
ud seems to follow it. Al^cr such disorders, tlw mean vorii^ , 
lion of the needle is wont to change, and not to recover its prs- 1 
rious magnitude till after a new and similar disturb^icc. 

" The common daily movement about the summer sc^tice, ip j 
nearly twice as great as about the winter solstice : at the former j 
season about {, at the latter { of a degree. There is likewise 1 
a regular montlily movement, such as that from the summst | 
iolstice to tJie vernal equinox, the needle travels westwards [ 
«astward from the vernal equinox to the summer solstice. 

" The regular daily movement is smaller near die equator, 
•nd increases onward to the pole. The needle's easternioBt or 
jucstennust po^on docs nut happen at the aame instant, vsx( 



even at the same Iiour, to places very distant frcam each other. 
Its vestermoet position is readied in Iceland and Greenland, 
St from eight to 10 in the evening ; in Europe and the Ameo- 
can United States, from two to three in the aftemoun ; in Su- 
matra about seven in the morning, in St Helena about eight. 
Its eusterraost position is attained in Europe and North Ameii- 
ca. about seven ot eight in tlie morning, in Iceland and Green- 
land al»ut nine or ten ; in Sumatra about five in tlie evenings 
at St Helena, about six (or two). On the north-west coast flf 
America, the westermost position seem,s to occur in the ibra. 
soon, the eastermost in tlie aftenioon. 

" Those daily oscillations, in fine, appear to con«st of £oai 
movements, two directed eastward, two westwfird. During the 
continuance of the aurora borealis, the intensity of the earth's 
magnetic ibrce seems to grow weaker, for which reason the 
needle recedes from that magneUc pole where the ring of tha 
aurora is displayed." 

The facts how glanced at on the subject of terrestrial magof* 
tism, arc calculated to inspire an active curiosity as to their 
origin. Nearly all of tliem shew symptoms of a metallic nu> 
cleus existing in the earth's interior, over which the magnetic 
virtue is diitused, according to certain obscure and complicated 
laws. Mr Hansteen lias successfully demonstrated the inc(Mi> 
dstency of supposing with Euler, that one magnetic axis u 
sufficient to account for all : but whether the hypothesis of two 
magnetic axes sliall be Ibund more agreeable to nature, is not 
BO easily determined. And, at all events, the question concern,. 
ing die cause of their movement will even then be as far fnMn 
a sglution as ever. Halley's conjecture assigning a motion to 
the nucleus itaelf, was not only highly improbable, but also in. 
applicable to the facts : and as we naturally suppose tlie nu- 
cleus to be immoveable, it appears most rational to iieek the 
operating principle in something exterior to the earth. Mr 
Hansteen inclines to refer this agency to the sun and moon, as 
the bodies which be nearest to us, and produce the strongest 
impression on our globe. Nor is he without arguments to sup. 
port this opinion. They are groimded on a vaiicty of facta, 
curious, though not convincing. One of the most singular is 
deduced from the correspondence of his magnetic periods with 




M coneeming Uu Ma^tiKiUm "/"the Earlfi. lai •■ 
rraaarkablc numbers, to be found in the Greek and 4 
ital asLronomy- We stated already, that 860. 1304, 1740, '1 
years are the times respectively in wliicii the four piiints •! 
convei^ence are supposed to perform their revolution round '1 
north and south poles. By a sUght altcraiJon, tliose num. a 
864, 1296, 1728, 4820, or 2 x 433, 3 x 432, 4 j( •■ 
l-^M, 10 X S32. \ow, among the sacred numbers of the Ini- 4 
diau, BabyloniajiB, Greeks and Egyptians, said to depend oa 4 
«eitun combinations of natural events, this 432 seems to be 4 
one of the most important *. According to the Brahminical m 
mythology, the world's duration is divided into tour periods, ll 
first equal to 432,000 years, ilie second 2 x 432,000, the I 
3 X 432,000, the fourlh 4 x 432,000,— in all, (1 + 2 + 3 A 
or 10) X 432,000. It is farther worthy of remark, that J 
bud's mean distance from the earth is 216 (or ^-J*) radii of 4 
Ae sun ; the moon's mean distance 216 radii of the moon : fl 
and, what is stjil more striking. 60 x 432 = 25920, the smallest J 
nomber diviable at once by all the four periods ; and hence the I 
dunest time in which all the four points can accomplish a cycle 9 
and return to the same state as at first, coifidties exactly loUh m 
&e period in wkick the precession of the equinoxes wUl amowtt •! 
to a complete circle, reckoning tliat precession at one degree m ' I 
iwenty.two years, as observation requires. m 

Porsiung the idea of magnetism being connected with astro- 4 
Diniy, Mr Hansteen afterwards observes : " As to the origin of 4 
thoK magnetic axes, we may suppose them either to have been 1 
{induced along with the eartli itself, or at a later epoch. Ac- 1 
carding to the first hypotlieais, no cause for their change of po- 
tition is discoverable ; according to the last, they must either I 
hive resulted from the earth alone or from some exterior Jbrce. J 
If the axes sprung from the interior energy of the earth itself, -J 
(bdr change of position still seems hardly susceptible of explsr- I 
nation, and the tendency to unite manifested by the oppo^ng 4 
htees, points to a strong outward excitement as requisite for sepa- ' I 
nting them, even granting such a separation to be possible. -I 
For these reasons, it appears most natural to seek their origin I 
in the sun, the source of all living activity ; and our conjee. , I 



tuTe gains probabililj from the preceding rcnuirks on 
oecillotionR of the needle. Upon this principle, the f 
conceived as possessing one or more magnetic axes, 
distrihuling the force, occasion a magnetic ditTerencQ' 
«art]i, the moon, and all those planets, whose Internal 
admits of such a diiTercnce. Yet, allowing all this, 
diflictilty seems not to bo overcome, but merely 
the eyes to a greater distance ; for the question toaj 
aaked with equal justice : Whence did the aun acquire 
nelicjorcef And if frwi the sun we have recourse 
tral sun, and from that again lo a general magnetic i 
throughout the universe, having the milky-way for its equati^ 
we b(K lengthen an unrestricted chain, every link of wbid 
hangs on the preceding link, no one of them on a ptunt of 
port. All things considered, the following mode of represot 
ing the eiibject, appeu-s to me most plausible. If a angle ^d> 
>verc ich to move alone freely in tlie immensity of space, llw 
opposite forces existing in its material structure would soon tt- 
rive at an equilitu'ium conformable to tlicir nature, if they wen 
not so at 6rst, and all activity would soon come to an cod. 
But if we imagine another globe to be introduced, a mutual ffr 
lation will lunse between the two ; and oae of its results will fap 
a reciprocal tendency to unite, which is designated and sonfr 
times llioiight lo be explained by the merely descriptive word, 
attraction. Now, would this tendency be the only ponscquenw 
of tliat rt'latioii I' Is it not more hki-ly that the fundamental 
ibrces being driven from their state of indiffCTcnce or res^ 
■would exhibit their energy in all possible directions, giving liw 
to all kinds of contrary action ? The electric force is excite^ 
not by friction atone, but idso by contact, and probaUy siaOf 
Jhough in smaller degrees, by the mutual action of two boi^ 
at a distance, — for contact is nothuig but the smallest poashle 
tlistance, and that, mtweover, only for a few small particles. Is 
it not conceivable that magnetio foicc may likewise originate in 
a similar manner ? When die natural philosopher and liie 
niatlicmatician pay regard to no other effect of the redprocal 
Telaiion between two bodies at a distance, except the tesdencj 
to itnilp, — diey proved logically, if their investigations require 
nothing more than a moving power ; but ^ould it be 



d it be maintaift^ 



la^iiriea concerning the MagncHsm iiflhc Earth. 1S5 
tliBl no other energy can be develoiMxl bolwoen two sudl 
bixlics, the asscrtioD will need proof, and the proof will be hard 
Eofind. 

reckon it possible, therefore, that by means of tlie mutual 
relations subsisting between the sun and all the planets, as well 
between the latter and their satellites, a magnetic action may 
be excited in every one of those globes whose material slruc- i 
tare admits of it,— in a direction depending on the position of 
■the rotatory axis with regard to the plane of the orbit. Each 
of the planets might thus give rise to a particular magnetic axia 
ia the sun ; but as their orbits make only smalt angles with the 
snn'a equator and each other, those magnetic axes would, per- 
haps, on the whole, correspond with the several rotatory axes. 
Such planets as have no moons would, on this principle, have 
bat one magnetic axis; the rest would, in all caaes, have (Hie 
Iftis more than they have moons ; if those different axes, by 
raaon of the small angles which the orbits of tlitar several 
nocnw form with each other, did not combine into a single axis. 
The conical motions by which the rotatory axes of the planets 
ne carried round the pole of the ecliptic, (the precesaon in the 
cortb,) joined to the revolving motion of the orbits about the 
wn's equator, (which occasions the present diminution in the 
tUiquity of the ecliptic,) might perhaps, in this case, account 
the change of position in the mi^netic axis. It would 
strengthen this hypothesis, if the above great magnetic 
after the lapse of which both axes again assume the 
mne position, should in fact he found to cmncide with the 
period of the precession, which, however, seems a little doubt- I 
fiiL'" 
Pnhaps the speculation just quoted, may seem more coni- 
lensive tlian profound ; it was ^vcn as a conjecture, and is 
_ more. In fact, beyond the mere elements, the whole 
Itience ia involved in conjecture, and after all that has been 
dtempted and achieved, we may still conclude, with a sli^tt 
tihangfr, in the words of old Furchas, assumed by Mr Hanstccn 
Is a motto: " This magnetical v'ulue was hidden to the gnl- I 
(ien and silver ages, her iron symparfiie has long l)een known 
to llle iron world ; but her constant polar ravislunents, and hcc ' 
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no less coRstanl inconstancies by vaiiatioa, were (and still on. 

lMme,)_niysteries resencd to later posterities.^ 



Ami. XVIII. — HUloricalAccount ^Discaveria reapectmg litt 
' pouMe Refractiim and J'dariaation of Li^U. (C«Dtinu4 
from Vol. III. [1.385.) 
Febiod \l\.—Cottta»ninfr i},e InveitigatUma of Nartant 
Beccaria, Martin, Haay, IVoUeatim, and La Ptact. 
6ect. I. — AccQunt of t/ie Invettigathm of Sir ftatt 
Nas-ton. 

X. UE only observations wliii-h Sir Isaac Kcwtoa appears fii 
have publislicti on the subject of double refraction and polaru» 
tion, <(re contained in the Queries printed at the end of the Sd 
Book of his Optka. As they are written with great perspvcio- 
ty, and easily undersLood, we shall lay them before our readen 
in his own words. 

'' Query 25. Are timre not other original properties of dip 
rays of Ug^l, besides those already deBcrU)ed ? An instance of 
another original property we have in the refraction of Iceland 
Crystal, described first by Erasmus Bortliolinc, and afterwards 
more cKoctly by Hugenius, in his book De la Lumiere. This 
crystal is a pellucid fissile stone, clear as water or crystal of th? 
rocV, and without colour ; enduring a red beat without Iceing 
its transparency, and in a very strong heat calcining without fu- 
sion- Steeped a day or two in water, it loses its natural pulisb. 
Being rubbed on clolh, it attracts pieces of straws and other 
light things, like amber or glass ; and with aqua fortis it makea 
iin ebullition. It seems to be a sort of talc, and is found in form 
of an oblique parallelopiped.with eix parallelo^am sides and eight 
Bi^id angles. The obtuse angles of the parallelc^ramsareeachof 
them 101° 52*; the acute ones 79° 8'. Two of the solid angles*^ 
posite to one anothcr,a3 C and E, (SeeTlate III. Fig. 3.) are COW' 
passed each of thM^ three of these obtuse angles, an^ f»i3> 
of the other six ^^^■^ttuse and two acute ones. It cleaves 
easily in planes ^^^^^^^B5''^ '^^ sides, aiid not ii^ finy otber 
planes. It c'Jcart^^^^^^^^BoVvVc sut^nce v\ot ^rfectly plane, 
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but witli some little unevenDess. tt is easily scratchcij, snd by 
reason of its softness it takes a polish very diflicultly. It polishes 
better upon polished looking- glass Chau upon metal, and per- 
haps better upon pitch, leather or parchment. At\enrards it 
must be rubbed with a little oil or white of an egg, to fill up ittt 
scratches ; whereby it will become Tery transparent and polite. 
But for several experiments, it is not nec«ssury to polish it. If 
a piece of this cryslaltine stone be laid upon a book, every letter 
ol' the book seen through it wUl appear double, by means of a 
double refraction. And if any beam of light falls either prt^ien- 
dicularty, or in any oblique angle upon any suifac* of tliis crys- 
tal, it becomes divided into two beams, by means of the same 
double refraction. Which beams are of tlie same colour with 
the incident beam of light, and seem equal to one aiKilIier in the 
quantity of their light, or very nearly equal. One of these re- 
fractions is performed by the usual rule of optica, the rinc of 
incidence out of air into this crystal being to the ane of refrac- 
tion, as Jive to l&ree. The other refraction, which may be call- 
ed the unusual refraction, is performed by the following rule, 

'* Let ADBC represent tht: refracting Burface of the cryatal, C 
the biggest solid angle at that surface, GEHF tlie opposite sur- 
face, and CE a perpendicular on that surface. This perpendi- 
cular makes with the edge of the crystal CF, an angle of 19" 3'. 
Join KF, and in it take KL, so that the angle KCL be 6° 40', 
and the angle LCF 12° 93'. And if ST represent any beani 
of light incident at T in any angle upon the refracting surface 
ADBC, let TV be the refracted beam determined by tlie given 
proportion of the sines five to three, according to tlie usual rule 
of optics. Draw VX parallel and equal to KL. Draw it the 
same way from V in which L licth from K ; and joining TX, 
tliia line TX shall be the other refracted beam carried from T 
lo X, by the unusual refraction. 

" If, therefore, the incident beam ST be perpeudicuW to 
the refracting surface, the two beams TV and T^TS. >^^ wHcH 
it shall become divided, shall be parallel to the Vwia^ ^^ ^"^ 
CL; one of those beams going through tlie cr,, .^^w^'^'^'^ 



s it ought to do by ^jjg usual laws 



vviV 'i^ ' 



Mher TX by an unusiia/ re^ ^.tion diverging j> ^^ ^ ijer^CTv- 
icukr, and making v,iih k ^„gle VTX of *"'^*^ j^ ^K ■> *** "* 
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founJ by experience. And Iicnce, the plane VTX, and SQcfa 
like planes which are piiralU.-l to the plane CFK, may be called 
tlie planes of iierpendiculai' refraction. And the coast towdl 
which the lines RL and VX are drawn, may be called tbeoout 
of ail unusual refraction. 

" In like manner, crystal of the rock has a double refractign: 
hut the differences of the two refractions is not so great and lOft- 
nifest as in Iceland crystal. 

" When the beam ST incident on Iceland ciystal, is divided 
into two beams TV and TX, and these two beams arrive at the 
farther surface of the glass ; the beam TV, which was refiKied 
at the first surface after the usual manner, shall be again refiBcIed 
entirely after the ttsual manner at the second surface ; and the 
beam TX, which was refracted after the unusual manner in tie 
first surface, shall be ag£un refracted entirely after the tinasual 
manner in the secoud surface ; so that both these beams shall 
emerge out of the second surface in lines parallel to the first i» 
ddent beam ST. 

" And if two pieces of Iceland crystal be placed one after anDi 
the, in such maimer that all the surfaces of the latter be pa- 
rallel to all the corresponding surfaces of the former : Tlie raya 
wluch are refracted after the -usual manner in tlie first surfiics 
of tho first crystal shall be refracted after the usual manner in 
all the following surfaces ; and the rays which are refracted 
afler the unusual manner in ihe first surface, shall be refracted 
after the unusual maimer in all the following surfaces. And 
the same thing happens, though the surfaces of the crystals be 
any ways inclined to one another, provided that their planes of 
perpendicular refraction be paj-allel to one anollier. 

And, thett-fbre, there is an original difference in the raye (rf 
light, by means of which some rays are, in this experimoUf 
constantly refracted after the usual manner, and others constant- 
ly after the unusual manner : For if the difference be not ori- 
^nal, but arises from new modifications impressed on the rays 
at their first refraction, it would be altered by new modific&- 
tions in the three follniving refractions ; whereas it sufiers tw 
alteration, but i^^^^^^uid has the same effect upon the 
rays in all tlie re^^^^^BUie unusual refraction is therefore 
jierfonncd by a^^^^^^^^kerty of the rays. And it r&i 
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Aaiiu to lie inquiicd, whether the rays have not more original 
properties than are jtet discovered. 

" Qu. 36. Have not ihc rays of light several sides, endued 
yitli original properties ? For if the planes of perpendicular re- 
fraeUon of the second crystal, be at right angles widi the planes 
oi perpendicular refraction of tlie fir« crystal, the rays which 
ore refracted after liie usual nianner in passing lluougll the 
first crystal, will be all ol' them rT;rractcJ after tlie unusual man- 
ner in passing through the second crystal ; and the rays which 
arc refracted after the unusual manner in passing through the 
first crystal, will be all of them refracted after the usual man- 
ner in passing through the second crystal. And, therefwc* 
there are not two sorts of rays drfiering in their nature from 
(Kie another, one of which is constantly and iu alt positiom ren 
fiacted after the usual manner, and th.e other constantly and in 
all positions, aAer the unusual matmer. The dlfii^rence lietiveeii 
(tie two sorts of rajs in the experiment mentioned in the 95Ui 
question, was only in the positions of the ^des of the rays lu tlie 
planes oi' perpendicular refraction- For one and the same ray 
is here refracted sometimes atler the usual, and someiiines ufler 
the unusual manner, according to the position which its ^des 
have to the crystals. If the ades of the ray are posited tlia 
lame way to both crystals, it is refracted atler the same manner 
in them both : But if that side of the ray which looks Inwards 
the coast of the unusual refraction of the first crystal be 90^ 
from that side of tlie same ray which looks towards die coast of 
the unusual refraction of the second crystal, (whidi may be 
efiected by varying the portion of the second crystal to tha 
first, and by consequence to the rays of light,) the ray shall be 
refracted after several manners in the several crystala. There is 
nothing more required to determine whellicr the rays of \ight 
which fall upon the second cjystal, sliaJl be rc^xac^*^ ''''■*^" 
the usual or after the unusual manner, but to W^ 8li»v* j 
ihis crystal, so that the coast of this crystal's waa'^^^^^'^^ 



tion, may be on this or on that side of the 

fore every ray may be considered as iiavi>,^''^^''0:> < sJ^** °* 
quarters, two of which opposite to one aii-, ^^ j^*^ 
my to be refracted aflcr the unusual mann ^^^^ ^'^'^' 
iher of them arc turned towards llie *" ^^^^s- 
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and tiie otiier twi), whenever either of them ore turned 
the coast of unusual refraction, do not incline it to be otherwise 
refracted than after the usual mannrr. The two first may there- 
fore be called the sidea of unusual refraction. And since these 
dispositions -were in the rays before their incidence on the second, 
third and fourtli surfaces of the two crystals, and Buffered no al- 
teration (so far as appears) by the refraction of the rays in their 
passage tlirough those surfaces, and the rays were refracted I^ 
tlie same laws in all the four surfaces; it appears that thorn dis- 
positions were in the rays originally, and suffered no alteraiion 
by the first refraction, and that by means of those dispositinm 
the rays were refracted at their incidence on the first surface of 
llie first crystal, some of them afler the usual, and some of them 
aflcr the unusual manner, according as their sides of unnsiu} 
refraction were then turned towards the coast of the unusual rfr 
fraction from that crystal, or sideways from it. 

<' Every ray of li^t has therefore two opposite ades, or^ 
nally endued with a property on which the unusual refrocdtn 
depends, and the otiier two oppo^te sides not endued with that 
property- And it remains to be enqu'u-ed, whether there am 
not more properties of light by which the sides of the rays diftr, 
and are distinguished from one another. 

" In explaining the difference of the sidea of the rays abow 
mentioned, I have supposed that the rays fall perpend iculsHj 
on the first crystal. But if they fall obliquely on it, the success 
is the same. Those rays which are refi-acled after the usual 
manner in the first crystal, will be refracted after the unusual 
manner in the second crystal, supposing the planes of perpen- 
dicular refraction to be at right angles with one another, 0» 
above, and on the contrary. 

" If the planes of the perpendicular refraction of the W* 
crystals be neither parallel nor perpendicular to <»ie onotbcTt 
but contain an acute angle, the two beams of light which emerge 
out of tlie first crystal, will be each of them divided into two 
more at their incidence on the second crystal. For in this case 
the rays in each of tlie two beams will some of them have thor 
sides of unusuald^^^m, and some of them then- other adeB 
turned toward ^^^^^^Ht^ unusual refrac6on of the 
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respecting Double Jte/raetion. 1S9 1 

!^ e^lain the unusual refroctipn of Iceland crystal by 

pRuion or motioii propagated, has not hitherto been attempted 

(to toy knowledge) except by Huygens, who for that end sup- 
pofed two several vibrating mediums uithin that crystal. But 
iriien he tried the refractions in two successive pieces of that 
ojstal, and found them such as is mentioned above, he con- 
fe»ed himself at a loss for cxplmnlng diem. For pressions or 
motions, propagated from a shining body tlirough an uniform 
oedtuni, must be on ail sides alike ; whereas by tliose experi- 
ments it appears, that the rays of light have different properties 
in llieir different ades. He suspected that the pulses of tether 
m paaaing through the first crystal might receive certmn new mo- 
gadons, which might determine them to be propagated in 
ibia or that medium widiin the second crystal, according to the 
poeiuon of that crystal. But what modifications those might be 
he could not say, nor think of any thing satisfactory in that 
point ". And if he had known that the unusual refraction de- 
pends, not on new modifications, but on the ori^nal and un- 
ctiaogeBble dispositions of the rays, he would have found it as 
difficult to explain how those dispositions whicb he supposed to 

be impressed on the rays by the first cry.stal, could be in tbeui 
liefore their incidence on that crystal ; and in general, how all 
mys emitted by shining bodies, can have those dispo^tions in 
thpm from the be^nning. To me, at least, this seems inexpli- 
cable, if hght be nothing else than pression or motion propagated 

dirough rether.^' 

Obtervationa on Sir Isaac Neivtoh^s Rule of Double 
Refi-aciion, 
Those who have already examined the Law of Double Re- 
fraction, as given by "Huygens, and its agreement with observa- 
TBtiona made in all sections of the crystal of Iceland-spar, must 
eKperience no small degiee of surprise, when they find that Sir 
Isaac Newton lias proposed another law, different from his, 
jmd absolutely incompatible with observation. As Sir Isaac 
remarks that Huygens has described the phenomena more 

* " Mais pour din comment cela ae fait, je n'ay rien trouie jus^u' id qui 
WiiABe.''— C. Huygem, De la iunirrt, c. v, p. 91. 

VOL, IV. NO. 7. JANtlABY 1821. I 
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Wff I5fCt'3ria's Exjirrimi'iUs un Duithic Hffract'iun. 
exactly Uian Bartliolinus, there is reaaoa to believe Uiat He 
made some espciiments on the subject, which conflnned those 
of Huj'gens ; and yet it is strange, diat, witiiuat ass^ning any 
reasons, he slionki reject Iluygeiis^s law, and substitute another, 
entirely inconsistent with the very experiments he has prised. 
Unaccountable as this is, it is L)y no means uninstnictive, and 
holds out a useful lesson to the vain admirers of human genius. 
In his 'speculations respecting the cause of the disappearance 
and reappearance of the pencil, when light is transmitted tlirou^ 
two ihombs of calcai'eoas^ar, Nowtoii has been more fortunate; 
and he has undoubtedly the mtrit of having first suggested the 
idea of the polarity of light, and of having ascribed the pboio- 
mena of the polarisation of the pencils in Iceland-spar to origi- 
nal properties possessed by different aides of the rays. 

Sect, il, — Account of the Kxperimenls of Beccaria. 

A paper, enuUed, " An Account of tli£ Double Refractwnf 
in Crystals^ by Father John Beccaria, Prolessor of Experi- 
mental Philosophy at Turin, was read before the Royal Sodety 
of London on the 18th March 1762, and printed in the Trans- 
actions for that year, vol. lii. p. 48G. The principal result oE^ 
lliese experiments is, that the double refraction in rock-crystal 
is greatest when the ray is perpendicular to tlie axis of the crys- 
tal, and that the images approached to coincidence as the ray 
approached to that axis. This conclusion must be conddcred 
as of some importance, as it overturns the peculiar law of double 
refraction which Huygens had devised for rock-crystal alone, 
(see Vol, III, p. 28.) According to this law, the double refrac- 
"tion of rock-crystal should be the same in every direction; where- 
as Beccaria has proved that it diminishes as the ray approaches 
to the axis. 

Beccaria's paper is concluded with some imimportant queries, 
in one of which he conjectures, that the examination of the 
double refraction of different crystals may lead to the determi;- 
DAtion of their structure and mode of formation. 
conimued.) , 
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. XIX,— ^r««in^ of CompUmite, a- Nei 
Vi'snifiux. By David IJhewster, Lt. D. 
■. &c. 




I and Sec. R. S. Edin. &t 

xImong a number of minerals which Mr Heuland was so kind 
as to send nap in 1818, for the purpose of optical examinatioo, 
there waa (Wie from Vesuvius, which he namc-d ApopkyVite f 
iV^a', and which I find has been conadered as an apophylllte by 
other niineralogists. As I had previously investigated the op- 
tical structure of the different Apophyllites from Iceland, Faroe, 
Uton, and Fassa, I was prepareil for the cxaiuloation of this 
mineral, and soon convinced tnyself that it was a new species al- 
1 to the Mesotypes. 

ving Bubseijuently learned that this substance was obtain- 
n Italy a few days after its discovery , and was first brought 
^England by Ear! Compton, I gave it the nameof Comptonite, 
a mark of respect to a nobleman whose mineralo^cal know- 
k.'dge, and ardent zeal for the advancement of the science, have 
i liim in the chair of the Geological Society of London *. 
alnjstallographlc Structure. — Comptonite is found, in small 
jBsparent or semi-transparent crystals, haing the cavides of an 
■ygdalmdal rock from Vesuvius -f-. The ci'ystals which I have 
imined, have the form of right piisms, nearly rectangular, 
» plane summits ; or the same figure truncated on the lateral 
s to compose an eight-sided prism. This last tbnu is 
3mmon ; but though some of the crystals are very per- 
il and beautiful, yet there is such an irregularity on the faces of 
pprism, that it is impossible to obtain very precise measurements 
t the angles. The following are the angles whidi I obtained, 
iePlatelll. Fig. 4.) 
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* Tin* mineral was first found by Salvalor Mndonntt, the ptedpc) giuix 
nt Venitlus, in the month of Seplember 1917. Mr Allali' 

{ety of the name ivhich I have-adopted. 
T In wme of Eail Compton*! Bpedmcns, it is cccompn 
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In some crystals, the faces c,g-, are extinguished by the tnin. 
cations i, d ,■ hfj"; and in several crystals, I have observed with 
the microscope very slight but distinctly marked truocaticMiB od 
the terminal edges b, d,f, h, whose incidence upon the sununit 
ma is 99°, and upon the faces 171*. 

The summit plane mn is often a httle rounded, and aoae- 
times composed of two planes m, n, whose mutual inclination 
is 179°, 178% or 17r. 

The measurements of other crystals indicate very unequivocal* 
ly that the prism is rectangular ; but all of them make the incli- 
nation of some of the truncations so high as 137^% If the 
prism should turn out to have a rhombic base, its angles cannot 
exceed 90° 51' and 88° 9'- 

Comptonite belongs to the Prismatic System of Mohs. 

Optical Structure. — Comptonite has two axes of double re- 
fraction, one of which is parallel, and the other perpendicular, 
to the axis of the prism. IL consequently ^ves the double sys- 
tem of coloured rings. The incUnation of the resultant axes, or 
diameters of no polarisation, is nearly 56'; or they are inclined 
about S8° each to a line at right angles to the faces a, e, which 
is the principal axis of the crystal. The action of this axa is 
positive, like that of Topaz. The plane passing through these 
resultant axes is perpendicular to tlie axis of the prism. The 
^ndex of refraction is 1.553, when the ray passes through a and 
_f, and no separation of the images can be seen ; but throng A 
and win, the images may be distinctly separated. 

Chemical Cfiaracter. — Comptonite is converted into a jellyi 
like all the aiesotypes, by exposing it in the state of powdtt to 
the action of nitric acid, When a whole crystal is placed in ni- 
tric acid, it does iu|^^ out like Apophyllile and Auvc 
ojesblype. 



i iu|^^ out like Apophyllile and AuvodHj 




a New Mineraljrom Vesuvhtt. 

iiinercJogical Character. — It scratches StUbite, Fluor-spar^ 
and Apatite, but not Mesotype, and will therefore have a hard- 
ness of about 5.1 in Mohs' scale. It helungs to the Second ' 
Class, and the Sixth Order, or that of Spar, and to the Genua ' 
SouphoDe-spar of Mohs. 

Distinctive Characters. — Coraptonite is <Ustinguished from I 
Sttlhit£, by its b^ng convertible into a jelly by nitric acid, i 
property not possessed by Stilbite ; — by the inclination of its 
resultant axes, which is 56°, whereas that of Stilbite is 41% and ' 
by the form of its crystals. It is distinguished from Auvergne \ 
Mesot^pcy and from the Mesotype or Needleatone oflcelavd^ by I 
the angles of the primitive prism, and by the position of the 
plane of the resultant axes, which in these minerals pass- I 
Cs through, or is parallel with the axis ol the prism; where* j 
as in Comptonite, it is at right angles to thai axis. It is distill- j 
guished from the real Nadehtein from Faroe, {which I have 
ascertained to be a new mineral), by the angles of the primitive 
prism, and by other characters which will be pointed out in an- i 
other paper. It is distinguished from all the Apophyllites, by 
Dumerous characters, but particularly by the angularity of thar I 
action upon light ; and by the circumstance of the Apophyllitea I 
mging to an entirely different system of crystallization, viz. 
e Pyramidal system of Mohs, whereas Comptonite belongs to 
ie FrismatJc system. 
Edinbubuh, October 18. 1820. 



. XX. — Observations on Bees, made 6y ' means g^ the 
Mirror-Hive. By the Reverend William Dunbar, Minis 
r of Applegarth. In a Letter to the Very Reverend Prin- 
kapal Baied, communicated to Professor Jameson. 
lDeab Silt, 

BstNG desirous of ascert^ning the consequence of introducing 
mger queen into a hive, without removing the reigning on^ 
Kured from ray neighbour, the Minister of Tundergarth, a 
U second swarm, and added it, with its queen, to the swann 
idy in the hive. 1 had no doubt that one of the queens 
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would be sacrificed for the public good ; but I wished to oscer- 
\saa, whctlier, as Hiiber states, these great personages d«dde 
the matter by single combat, or whether the bees themselves de- 
stroy the sujMmumerary ruler. I noted down at the moment, 
by way of journal, the circumstances as tliey occurred, and K 
transcribe them in Ilie same form. 

Juhf 28. — 10 o'clock a. m. Put into the mirror-hive a fiwann 
from Timdergarth Manse. During tlie bustle of the entry, the 
old queen has hid hcrseif ; the new queen is seized by a few (ji 
die old bees, the rightful inhabitants, and ia in imminent dan- 
ger; is rescued by a crowd of her own subjects, who treat her 
with much respect, and form an open drcle round her, as if to 
defend her. A partial engagement between the swarms. 

Afternoon, The battle has ceased, and the bees seem united. 
One queen, wliich I believe to be the young one, is surrounded 
closely by about 100 bees ; no appearance of tlie other. 

29th.— Morning. One queen on tlie oppoHte side of the 
comb from where the stranger one was yesterday, and closely 
confined ; the other walking among the bees at perfect liberty; 
cannot ascertain which is the old one, and which the stranger ; 
fibould have marked the latter before introducing her. Opened 
the hive, in order to bring the queens into view of each other : 
both escape to the other side of the comb, and both closely en- 
circled by dense crowds of bees. 

12 o'clock. Both still remain encircled. Opened the hive 
again, and seized a queen from amongst a great number of bees, 
not one of which attempted to sting, though, in my eagerness, 
I had neglected to cover my face and hands ; put the prisoner 
into a glass tumbler, and clapped it above the circle wlicre the 
other queen was; from the inequality of the comb's surface, one 
escaped, and was instantly surrounded ; took oW the tumbler, 
and the other Instantly received the same treatment. 

Afternoon. One queen close prisoner, the other at liberty, 
and somelimes within two inches of her rival, but without ^ny 
^pearaiice of anxiety to get at her. The crowd is pressing so 
very closely round tlie captive queen, that in all probal^iliM 
will be suffocated or starved. 

£vening. Matters remain in the some state. 



all probalsil^Atti 
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^M SWk. The piisoner queen on the eame epot; the other jfcl 

Bjuge. ^ 

^^ AiVsraoon. Tlie captive remo%'ed to tlie distance of twclvM 

^^bdies irom her former staUon, hut still vigorously Confined^J 

^Ki^)wsed the duster, and set lier at liherty ; but, alas ! her lij 

^Bh^ was of short date ; slie ran about six inches, hotly pursueM 

^Bqr h^ jwlors, and was again seized and surrounded as bcforajfl 

^During her confinement, she emits almost unceasing mt^ reseiufl 

bling the peep, peep, emitted bya queen previously to her leadiaofl 

cff a second swarm, biU wanting its regularity. The reignU)ifl 

queen does not seem to notice that slie has a rival ; shews nimfH 

of those symptoms of rage and jealousy which Huber speaks o^fl 

but walks about very composedly, and slicws no desire to hreijtl 

thnHigh llie incloaure, to attack her rival. I observe, howcv^f^S 

she is not laying eggs ; probably her instinct is affected by tlt^fl 

[ c onvulsed state of her empire. ■ 

^KSIet. 9 o'clock a. m. The captive queen in the same ^4 

^^Wtion, hemmed in by her cruel persecutors ; opened the hiiitl 

Htgain, and dispersed the cluster of j^lors, but in vain ; the pootffl 

' prisoner made a strong and desperate effort to escape, hut hA^V 

not fled two inches, wlien she was again arrested, and ev^^l 

mb held hard and fiist. Resolve to remove her in the afler-S 

n ; the reigning queen has begun to hiy eggs. , I 

^Afternoon. The captive queen is dead. On surveying tfa«fl 

e pf matters this aiWiioon, I saw her still imprisoned ; opei^fl 

2 the hive, with the intention of taking her away ; dispersed! 

i crowd, wliich almost totally concealed her, and found ham 

e dead, — a victim to my own curiosity, in the first instanc^fl 

1 to the jealousy of a prudent people, who seemed to know4 

t a divided empire would not conduce to the pubhc interest) I 

k Jt fippcars from this cspi'riment, that ui some instances, at I 

Bat, the bees themselves, contrary to the opinion of Hube:^ I 

e upon them the task of dispatching a superaumerary queetU I 

^ indeed by their stings, for I neier saw one made use of m fl 

a occasion, but by suftbcatitHi or hunger. On the closest ex»- 1 

m, I could not discern the slightest inclinjitiun on the J 

t of either queen to decide tlie matter by single combat* J 

^y seemed, in fact, to be totally unconscious of cacli .other*^fl 

:, for the reigning queen walked past the crowd wbidlj 
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guarded her rival with great composure, seeming i 
court nor to shun the mortal strife. 

A nngular circumstance has taken place in this hive »ncc the 
intTDduction of the stranger awarm, which, while it has given 
me much pleasure, as verifying an extraordinary fact in the na- 
tural history of this wonderfid insect, presents, at the same time, 
a difficulty which I am unable to solve. The fact to which I 
aUude is, that bees have the power, when deprived of their 
queen, of rearing an artificial one from a common worm, pt>- 
vided it be under three days old. In this process, tiiey enlarge 
the original cell which contains the selected worm, by demolish, 
ing the three which surround it, and supply the larva with food 
in greater quantity, and probably of a different quality, from 
that which nourishes the common brood. By this treatm^t, 
naturalists say that the ovaries,— for all the working bees are 
females,^are expanded and developed, and the insect comes 
forth in due time, not as originally intended, to earn her bread 
by the sweat of her browj but to assume all the honours of ma> 
jesty, and to become the mother of a numerous race. This ex- 
traordinary fact I have had an opportunity unexpectedly of rea- 
lizing. 

When I introduced the stranger swarm with their queen into 
the mirror-hive, I expected, agreeably to the experiments de- 
tailed by Huber, that the two rivals, each of whom can " bear, 
like the Turk, no rival near her throne,^ would decide by duel 
which should retain the honours and privileges of royalty, I 
contemplated also the possibility of both falling in the conflict, 
^^m instance of such a calamity having come to my knowledge, 
^-and therefore, with the view of remedying this calamity^ if it 
shotdd occur, and thus of preventing the total destruction of the 
hive, I took a piece of comb from another hive, containing eggs 
and common worms of the proper age, and fixed it in tiie comb 
of the mirror, that the bees might, by proper treatment, convert 
a common worm into a royal one, and thus supply the tacwt 
throne. 

To my astonishniq*^^ tli queens were alive on the morn- 
ing of the S9th, I .sa<^^^B^^hcomnience building a royal cell 
in this piece of comb,^^^^^^^Hfferal cells around the one they 
had pitched upon, 3^^^^^^H^\a£XtgiNvcv^\^.e,c^Vradiw^ 
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instead of an hexagonal i^hape, and bestowing the most eager aU^^^^J 
tention on the wurm it contained. During the day, the royal ^^^^| 
abode made considerable progress ; and on the SOtli, in the af-^^^^| 
tcmoon, it extended above lialf an inch id perpendicular length. ^^^^| 
On the Slst, the royal cell advanced rapidly : saw the larva a^^^^| 
the bottom of it, of a great size, and differing in appearance ^^^^| 
irom a common worm, the bees very attentive in feeding ber;^^^^^| 
the reigning queen passing her frequcndy, but taking no notice ^^^^| 
of what was going on. On this day, 1st of August, I observe ^^^^| 
the royal cell is sealed, of course eight days have elapsed snce^^^^f 
the egg was laid, and in eight days more the young queen^^^^H 
should come forth. '^^^H 

Thu3 Schirach's famous discovej^ of bees having the power ^^^^H 
of converting common into royal worms, and which has never*^^^H 
yet gained general belief, is completely verified. But here is the ^^^^| 
dilBculty: AUtbistime there were two queens in the hive. There '^^^H 
was no want of a ruler, which has been supposed the only ease >B^^^^H 
which the bees have recourse to this expedient. There is not ^'^^^^1 
sufficient number of inhabitants in the hive to render emigration ^^^^| 
necessary ; and if there were, it was never known that an artifi-'^^^^^ 
aal queen either led off a swarm, or was the cause of atiodier'^^^H 
doing so. I merely state the fact ; let those who can, account ^^^H 
for this anomalous proceeding. 1 shall of course watch the pro- ^^^H 
gress of this coming stranger, and should not be surprised if the . ^^^^ 
reigning queen should make an attempt to destroy her on her ^^^H 
coming into light. In that case, I may yet have an opportunit/^^^^f 
of witnessing a personal combat between two queens. ^^^^| 

August 8. 8 o'clock A. M. TFie young queen is li&tched ;^^^^| 
but short-lived has been her enjoyment of hbcrty, and^ from all^^^^f 
appearances, as short-lived will be her existence. Like her pr&-^^^^| 
decessor, she is already in " durance vile,'' about six indies di«-^^^H 
tant from her cradle. A cluster of bees has hemmed her in W^^^H 
closely as posable, and otdy the lower half of Wr A»dy is vV-^^^| 
«ble. She is making painful struggles to e^ct^Cft'^^ ^^^ tcaA 
and shoulders, and emitting the sanae doloj, ^j^ 5D\m^ 's '^'^ 
fonner captive. In all probability she will „ ^— ei^e^"* ^^^ ^^^^^ 
fate. The reigning queen j^ very busy L^^^t- e^*' '^'^'^-T^ 
an inch or two of the pii^„er, ^^t goes J[t^ ^^ Vt '^^^'^^ , 
^Ih ., m,ch unconcern ^ - ^^ km„ ,^^^ ^ ^^^''^^^''^^ 
"rihemse/vessoonndha, j^-„p„ny^^^^ ^^^ 
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10 oVIock. As t anticipated, Ute fate of the young queen bk 
decided. Her body had dropped lifeless from the sumjundiog- 
circle to the bottom of the hive. It is considerably smaller in 
girth than the reigning queen, but as long. Her belly, which 
in a full grown one is of a dusky yellow, is in this rather of a 
pale reddish cast. Her legs, like those of the rest of the royal 
race, are of a dark orange colour, and her whole figure beflin 
the unequivocal stamp of royalty, though originally destined for 
a plebeian station. 

Fi-oui this experiment, I am warranted in drawing two ood- 
clusions. The Jirst is, That those natitraliste are correct, who 
have asserted that the queen or mother-bee lays only two kin^ 
of e^s, tliose of drones and of workers ; that the egg which 
fllie lays in a royal cell, would, if deported in a common one, 
produce a working bee; and that the egg she lays in a common 
cell, when hatched, can, by a peculiar mode of treatment, be 
converted by the bees into a queen. This fact, though to^UB 
day a matter of doubt, was ascertained years ago by our coun- 
tryman Bonnar, whose acuteness led him to the very veige of 
the greatest discoveries that have yet been made in the naloral 
history of bees. 

The second conclusion I am authorised to draw from thifi ex- 
periment, militates strongly against the opinion and obscrvatiotis 
of Huber, on the combats of queens. Here were two oases, h) 
which one, at least, of these great personages had an opportuni- 
ty of shewing her prowess ; but she seemed to be not at all 
blood-thirsty, and we must allow, that it is not consistent with 
the welfare of an empire, for the occupier of the throne to risk 
her personal safety in combating the enemies of the state. 

I have great confidence in the veracity of Huber, and am 
satisfied he saw what he affirms, and that lie saw it oftener than 
once ; for otherwise he would not have spoken so decidedly on 
the subject. My experiment, however, estabhshes the fact, that, 
in some cases at least, the reigning queen leaves it entirely to the 
working bees to despatch her rivals. 

AvpT,EO.\iiTn Maxse, 1 
^Ut AuffH^t 1830, J 
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Ait; XXI. — Description of an Apparatus for Seftorir^ ihit ^ 
Action of the Lungs. By Mr John Murhat, Lecturer on J 
Chemistry, Communicated by the Author. j 

XiVERY person who knows the fine movements of the lungs, I 
and their beautiful isochronism, will woudcr tliat the belfows can I 
in any case beeffieient in restoring their action. The pressure on I 
ihe chest, in tlie ex-pulsionoftho air injected by Uiis machine, is I 
as rude and unequal as the action of the bellows itself is variable, I 
directed, as it often is, by the error and caprice of an unskilful I 
fuoc) ; and even the forces will at all times he balanced wit!) dif]i-> 1 
culty bv the best directed efforts of the most dexterous operatorB. j 

We have aa\v to look at those numerous unsuccessful cases, I 
wtuch appeared so promising, to draw the painful conclusion, I 
that tlie instrument commonly used, is quite unfit for the pur- 1 
pose, and that there still is a valuable deaideratitm to be accom- 1 
plisbed. 4 

Impressed with the magnitude of the subject, 1 have drawn 
up the following description of an apparatus, which seems cal- 
culated to supply the defect ; and I am happy to say, that it 
has met with the decided approbation of such medical gentle. 
men and mechanists as I have cxpliuned it to. 

Description of Fig. 8. Plate III. 

A, is a cylinder, in which the piston-rod moves, having a solid f 
piston, and passing at top through a close collar of leather.* 

B, the piston-rod. 

C, represents a cylinder of tin, with a putition concentric withi 
it, which partition receives water (at a) heated to 98° Fahr.i 
(the animal temperature), ei infra, ajid of course raises tba| 
wr within the canister to the same temperature. 6, is a c 
nal and stop-cock connecting the air cyhnderwith the pum 
and becoming the medium of supply. When asphyxia Jajj^ 
occasioned by carbonic acid gas, a few drops of ammonia wM 
the ^-cylinder will be eminently serviceable, in the first 
instance: for unless this air be abstracted or neutr^ilized, 
we shall endeavour in vain to excite the suspended ener- 
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140 On Oft J^aratuijor Resloring Hu Action qfike Lungs. 
gy of the lungs ; Hud as a drop or two of ether might 
be occasionally useful as a stimulant, (since it appears that 
a mixture of etlierial vitpuur and atmospheric air produces 
all the effects of nitrous oxide), it may be conveniently stp. 
plied through this appendage. 

D, is a bladder and stop-cock for the occasional ad: 
of oxygen or nitrous oxide. 

E, is a flexible hose, simitar to that in the common apparatia^ 
with a stop-cock to cut off or restore the communication at its 
entering the larynx, and A is a perforated tube, with a safe- 
shield which closes the vent, and that tube is maint^ned b 
its place by the fixation of a ribbon round the head of the 
victim of suspended aoimaljon. 

C, is a valve resembling the key of a flute, and operating ^milar- 
ly ; for, by pressing the farther end of the lever, the aper- 
ture is uncovered, and, by a spring, it recovers its wonted 
place. It serves to empty the cylinder occasionally, and 
prior to the re-supply of new lur from the attached oir-cy- 
linder. 

(^ is a curved canal, uniting the space below the valve witli that 
above it, when the piston ascends to the dotted line g. _f,i& 
a joint, by which the tube is made to slide into itself like the 
tubes of a telescope, and thus regulate the azeof the volume 
' of fur for lungs of any required capacity. 

(^ ia the button-valve, which is raised by the air escaping from 
the lungs, and filling the space prepared by the ascending 
pbton ; and the same elevation of the valve uncovers the ori- 
fice of the canal k, and the air rushes through it so soon as 
the piston-rod mounts to g, and fills up the space which ob- 
tains between the orifices at the dotted line g and the valve e. 
From this description, the mode of using the apparatus must 

be evident. 
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A8T. XXII. — Notice of the Progress afi}ie Arctic Land Expe^ I 
dition under the command ^ Lieutenant Fiunkun. In a 1 
Letter to Professor Jameson •. I 

[Dear Sir, Ijmdon, November 26. 1830. \ 

Knowing the liTcly interest you take in the progress of geographi- 1 
csl discovery, and liaving observed in the lat volume of the EdJn- J 
burgh Philosophical Journal a short account of the plan of the Arctic 1 
Land Expedition, I use the liberty uf transmitting to you an extract I 
&om a journal dated Cumberland House, June I. ISSO, lately r&-' I 
ceived From Hudson's Bay, and which brings up the progress of J 
Lieutenant Franklin's expedition to the 1st of Jtuie last 1 re> | 
main, &C-J I 

A.FTER leaving York Fort, the expedition ascended Hayes, I 
Steel, and Hiil Rivers, which, witli a series of small lakes, and 1 
tlieir connecting streams, form one continued line of water con>- J 
TSM.'iue&^oaX.oxhe painted Slmie. Over the low rock which lias ob» 1 
tained this name, the boats were launched into a rivulet named I 
the Echemamis, which we descended till its junction with 4 I 
branch of Nelson River. Proceeding up this branch, and pass- I 
Ing through Play-green and Winnepeg lakes, they entered tha 1 
Saskatchewan, and navigated it as far as Cumberland House, I 
the wintering station of the expedition. I 

York FOTt is situated on a jjoint of alluvial land which sepiu I 
rates the mouths of Hayes and Nelson Rivers. Throughout the I 
whole length of Hayes River, the country has an uniform low, 1 
flat, swampy appearance. The soil consists of decayed moss, I 
immediately under which there is a thick bed of tenadous bluish ] 
clay, contmning imbeddetl rolled stones. The stream continual- ] 
ly encroachbg upon some points, and depositing its spoils in J 
others, renders its banks alternately steep and shelving ; but ia I 
general, the bed of the river is scooped out in tliis clay to the I 
depth of thirty or forty feet. The plain above is covered with 
stunted larches, poplars, alders, and w'dlows. Hayes River is 
formed by the junction of the Shammattwa and Steel Rivers; 
and the latter branch is in like manner produced by the union 

■ RMd before the Wrrneiian Soriely, Decvinbcr S. 11^20. 
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142 Nolke ty the Frof^ras of Che An ik Land- 
of Fox and Hill llivurs. During the asceiil of SteeJ River, ihe 
banks gradually increase in height ; and in the lower port of 
Hill Hiver, they exceed 300 feet. These high clayey banks are 
broken into conical hills by the deep ravines which open b- 
to the river. The travellers hod no opportunity of jud^ng rf 
the nature of the mterior; but wherever the current had worn 
away the bank, the section exhibited only the clay above mat 
tioned. 

Abcnit 90 miles from the sea-shore, a ridge of primitive rockl 
presented itself, crossing the bed of tlie river, and producing a 
fall termed the Rocky Passage. Above this spot, the banks s£ 
tlie Hill River gradually decrease in height, the channel conti- 
nuing uniformly rocky, and at length the superincumbent clay 
entirely disappears, leaving the rocks on the borders of the 
stream rither quite naked, or parUally covered with stril, and 
clothed with trees. Eight or nine miles above the rock-portage, 
there is a small range of conical hilis, the most remarkable of 
which is termed the H'tll, and gives the name to the river. It 
is from 500 to 600 feet high. Above tills hill, the shores were 
low and rocky, but die woods concealed the interior from put 
view. The rocks seem to he primluve; and the flatness of ihC 
country was ascribed to the abundance of the water, wliid^ 
filling the valleys, generally so deep in this formation, leavm 
the summits of the ridges alone uncovered. Thirty-five lakes 
are viable from the top of the Hill. No material variety in the 
appearance of the land was observed before they arrived at the 
Painted Stone ; and even after crossing into Nelson River, the 
same species of rock was seen exposed. 

At the entrance of Lake Winnipeg, an alluvial stratum 
again covers the rocks to an unknown depth. It dilfers a little 
from the clay through which Hayes River runs, in being o£ « 
whiter colour, and probably in containing a considerable portkn 
of caJcareous matter. Calcareous rocks make their appearaaoe 
in great abundance on the western side of Lake Winnipeg, the 
whole country for at least 300 miles along the course of the Sus> 
katchewan appearing to be composed soletyT)f them. There is 
a fine section of tha^^L Urand Rapid, near the mouth of the 
ri'ver. At this pl^^^^l^^bD fo'^cs its way through a chasm 
sJjout 60 feet dee]^^^^^^Beach side being disposed in thin 
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the northward at an angle of 10°. The rocks j 
lUd-nsdily to the conjoined actions of the water and the atrnd- I 
and fall into tlie river in large cubical fragments, which 
separate in the direction of the strata, into layers. The 
colour of the stone is cream-yellow ; and it appears 
intain a considerable portion of clay, as it adheres to the 
when broken. It burns into a very white lime, but it 
to be a long time exposed to the action of the fire. We 
not fiod any other rock associated with this limestone, nor 
mild we discover any organic remains in the rocks in their na- 
in tatuation ; but some small fragments lying loose amongst 
tli0 toil, contained shells. The banks of the Saskatchewan, for 
tbe distance above mentioned, are low and swampy, but in many 
pkaoes the limestone shews itself above the surface. It exhiU 
bits a surpridng uniformity of appearance. 

Daring the winter, an excursion was made to Beaver Lake^ 
dxiut 40 miles to the northward, and the rocks were still found i 
td be calcareous, but of a more crystalline texture, and varying ^, 
in the colour, and in the direction of the strata. On the bor- 
den of the lake, there are small hills and mural precipices o^. 
hath red and yellow limestone. There are many deep rents in* 
the rocks here, and the lake in aorae places is 15 fathoms deep. 

To the southward of Cumberland House, there is a round-'J 
backed hill, about 40 miles long, which the expedition had not 
an of^iOTtunity of visiting. It is visible about SO miles off, anii* 
tskubits an even outline ; but we were told, that a near approach* 
diews it to be rugged. There are several springs at its bas^' 
wUch afford a. considerable quantity of salt. * 

The river was traced about 240 miles above Cumberland 
Bouse to Carlton House. There the country is entirely alluvialt' 
connsting of extensive sandy plains, and nearly destitute of wood. 
These plains, about SOD feet above the present bed of the river, 
appear lo have I)een covered at no very distant date, From the 
sntmnit of the plain to the river, a regular gradation of three ta 
niOTe banks may be traced, shewing the height at which the ti^j 
ver has flowed at different periods. Amongst these banks, 
wwT shiAs its bed continually, encroaching, on the one ade, acC- 
^HAe deep bank of the plain, and forming low level points on the 
^^KipoMte shore. The older plains are dry and sandy, and pro- 
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duce a short grass, whicli supports n 

But the newer depositcs Iieneath the high bonk, ' 

more vegetable matter, and are in general overgrown bvV 

and poplars. 

The plains do not extend far to the northward of the Ssal 
chewan, but tticy reach the base of the rocky mount^uns otL 
westward; and on the soutliward, their extent is very ga 
About ten jeara ago, thtre were numerous small lakes im 
ndghbourhood of Carlton; but since that lime, raany of tJ 
have dried up. The older people, loo, repeat that the wsteil 
the Saskatchewan have been gradually diminishing. On t])e 
of some of the banks, there are many loose stones, preciae]g 
Dlilar to tile calcareous rcx?ks at ihe mouth of tlic river- 
Near Ednionston House, about 300 miles above doC 
House, several beds of coal are exposed, one of whicli HUM 
dentally set on fire some years ago, and still continues b^niH 

The commander of the expedition was on the 1st Jane 
occupied in preparing for the journey to the northward, 
journey to Carlton having absorbed much time. 



AitT. XXIII. — Notice 2^ Captain Pahkv's Voyage cf JCQ 
very. By Professor Jameson. With a Cuart of Citt| 
Parhv's Discoveries in the Ar<!tic Seas. 

X HE memorable voyages of Davis in tfie years 1585, ^ I 
7; of Hudson in 1610; of Baffin in 1616; and of Fo«,^ 
and Middleton, in succeeding periods, may be con^deredin 
principal sources of the discoveries made in the countries ttf| 
northward and westw^d of Cape Farewell, the most soudt 
point of West Greenland. The many conaderable Souodsj 
covered by these navigators in Baflin''s Bay and Hudson''B 8 
have always been considered as objects of great geographical 
terest ; and various circumstances have led to the opinioOj I 
^uie, if not all of tliem, communicate with the Polar 8e% | 
sffjrding a hope uf their leading to the discovery of the U 
t for North- We=' Passage around the northern ooHdj 
i Strait, into the Great South I 
mdtled, " A Voyage to H 
fclloiving, amongst other drci 
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stances, that a passago leath through some of the Sounds o 
the north side of' Hudson's Bay into the Polar Sea ; tliat in. 
inland seas, having but small outJets, tliere is little or no tide ; 
that in such places, what tide there is, rises highest in the inlet, 
where the sea is narrowest, and becomes less and less consider- 
able, in proportion as the sea enlarges within ; that the highest, ' 
tides, in such situations, are occasioned by winds blowing into- 
the inland sea, in the direction of its strait, comniunicathig with 
the main ocean, or in the direction uf the course of the tide on 
the esierior coast; and that the time of high-water ia soonest at 
places near the entrance of the inland sea, and progressively later. 
in other situations, according to iheir distance from the slndt 
through which the tide flows. These facts he derives from ob- 
servations on the winds and tjdes in the Baltic, Mediterraneafl, 
and other inland seas. From the application of these principles, j 
EUJs proceeds to shew, that every circumstance witJi regard la 
the tides in Hudson's Bay, is different from what would tak^ . 
place in an inland sea ; and then concludes, that Hudson's Bay, 
is not such a sea, but has some opening which communicates 
with the Frozen Ocean on thu iiortli-veat. Just within ihe eii- 
Iranct ol" Hudson's Strait, at Cary Swan's Nest, the tide was 
found by Captain Fox to rise but six feet ; whereas on the west 
ade of the bay, where, from the great expansion of the water*, 
the tide, according to theory, ought to have been scarcely percep- ' 
tible, it rises in different places ten, thirteen, and seventeen feet. 
The flood-tide on the west side of Hudson's Bay flows towards the 
south; and the time of high-water is soonest the farthest towards 
the north ; both of which circumstances, suppoang Hudsorfs 
Bay to be an inland sea, with only one entrance from the east, 
shoulit, Ellis conceives, according to the doctrine o? udes, have 
been just tfie contrary. And, lastly, tlie higil^ie^l l.u\es on both. 
»des of Hudson's Bay, are produced by noft-S-m aO'^ T»0TtVwe8\. I 
winds ; whereas, were it an inland sea, it is i ,,r=*a.T ^'^"■^ ^^^ ^~ 
south-east winds, blowing directly through .i" ^J''"'^'™"™'^^ 

direction of the flood-tide without, would ti^^^:* ^^vVe^^^*^^ 
tides. Hence he concludes, that the tid '''^^^-^^^^^^radi.^"'^* ''"^" 
Hudson's Bay, through some other p t- ^ ^^ ^ ^ ^'^^ '^^ 

Hudson's Strait; not from Baffin's B^ "„"?^ ^^T^^^^^^'"'^'-'^*' 
vol.. IV. so. 7. JAm-Mir Iti'ii. 
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il 'JPVlfb^I of DUcoivry. ' 
is there inconsiderable, but from the nortli-west or tlie Ic^ Stit 
by which canciusion all ihe difEculties with regard to the tUd 
are eadly solved •. This reasoning is so satisfactory, as to lealte 
little doubt on our mind, that some of ilie inlets oa the noA 
coast of Hudson's Bay, particularly that named Repulse Saif, 
and another to the eastward of it, lead into the Polar Sea. Tha 
exploration of these inlets will, we hope, be i^aln attempted, if , 
il should not previously be accomplished by Lieutenant Fr!ank> 
lin's expedition in its course eastward. 

The opinion of geographers that West Greenland is probably 
an island, and that therefore Baffin's Bay communicatea with 
the Arctic Ocean through some of its Sounds, is founded on a 
variety of circiimstances, of which the following may be enum&- 
rated. 1. The existence of ncuvrcnt setting from the north. 
% The floating of icebergs and of drift-wood to the nouthward 
by this current, 3, The fact oi' whales wounded in the sea 
around Spitzbergen having been caught in Davis' Strait 4. 
and lastly, The insular position of the Innd, as represented on 
skins by the native inhabitants of the country. These, and 
many other facts of the same description that might be stated, 
warranted geographers in their conclu»ons, tJiat Baffin's Bay 
was not shut up to the north and west by continuous laud ; but, 
on the conlrary, wm connected wi;h tlie Polar Sea by Sounds, 
and excited a strong desiic that an opportunity might be offer- 
ed, of enabling navigators to examine these openings with greater 
eare tl|an had hitherto been the case. Accordingly, the Admi- 
ralty fitted out an exjjcdition for Baffin's Bay, placed it under the 
command of Captain Boss and lieutenant Parry, and instructed 
them to endeavour, if jjossible, to make a passage from tlie Bay 
through some of die Sounds into the Polar Sea, and from tlicnce 
to proceed onwards to llie South Sea, through B eh ring's Straitf. 
Of this expedition, an account has been nh-cady laid before our 
readers in Ihe Ist volume of tliis Journal, from which it appeon; 

• vide Scorseby's Arctic Regioat, and EUis'a Te^agif (o Ilvjlton'i Baj, 

t MrBaiTBw, Ihc CL-loLWi-' -„,graph(;r and traveUer, to vihoiiUhe seieilBfc' 

' ^^oiJi i9 under bo many d^^^^Sa>> '"" unricr^Laiul, the jierson who flntMi>- 

^ved the plan uf this B^^^BHBUent Aiclii: E»r>cdJtlon, and ttho, ]ij Ui 

^j^ Jightiiied vicwB and 'I^^^^^^^V Bi-liy'^;, cuntrlbulcd most — '—'-"■ 

^ gfii- Bnal adoption and^^^^^^^Bpemovltitu cntcrprizo. 





Wotice of Captain Pahiiv's Voyage of Dlscavtry. IfH 
a various untoward cu'cumstaiices, several of the Souiwte 

I not been ihoi-oughly examined ; and tliat aldiougli much 
Biportant infbrmatioii re&ulted from Captain Koss's investiga- 
ktn, still the grand object of the expedition remained unaccom- 

shed. The leanH-d all over Europe now took a great intg- 

t in the solution of this problem, in regard to the passage 

m Baffin's Bay into the Polar Sea, and the enlightened go- 
vernment of this country havuig the same feeling, immediately 
irdcrcd another expedition to be prepared. 

Two vessels, the Hecla and Griper •, were selected and pro- 
vided with every comfort and convenience for the crews, who, it 
ras supposed, might be obliged to winter in the polar reg^na. 
Ilie command was given to Lieutenant (now Captain) Parry, a 
||oung, active, fearless, intelligent, and accompUshed officer, who 

18 accompanied by Messrs Liddon, Beeehy, and other officers, 
admirably litted for the bold and dangerous enterprize on whicli 
diey were about to embark. They were furnished with the best in- 
ments for astronomical, meteorological, hydrographical, and 

igoeUcat observations ; and, we doubt not, were also amply 
provided with every means for collecting and presening various 
^objects of natural history, Meteorolo^sts expected from this 
Expedition numerous important details in regard to the climates 
of regions hitherto but rarely visited, or which had not before 
>een seen by any civilized beings; and philosophers paused in 
heir speculations and calculations in regard to the magnetic 
IK>les and meridians, until llie results of the various and im- 
tortant observations on tlie magnetism of the earth, which 
rere to be made in regions where both theory and former ex- 
lerience had placed so many of the most interesting and import- 
int magnetical phenomena, should be made known. The hy- 
Srographcr, loo, anticipated the confirmation of many specula- 
jve views, and numerous additional facts in regard to tlic wa- 



" As the ships of Ltiis Buccessful eipedilion have only liul jusi ivliitnsd, vcty 

Itle ii known in regard to their discovBriei and observalluiiB, ami Iherafurc wt! onco 

Mnded delaying the inKrUnn of an; notice of It in aut prewnt Niunber, But the 

Idl of tbe public fbr some account, however imperfect, of ihe discovcritv made |jy 

in Parry, is, ivc lind, so preasiog, that wc hnvc been induced la cdUecI, ttnta 

:e3, muny of die pnnicularo in this relatisn. 
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ten of the arctic regions; while die natural historian, enibradi^ 
in hb scient^ all the varied productions of tlie animal, vegetable, 
and mineral kingdoms, felt an intense interest in the success of 
an cnterprize, which, under fortunate circumstances of time md 
weather, he was confident would throw so much light, not only 
on the geograpliical and physical distribution of organized be- 
-ings, but on the geognostical structure of unknown regions, and 
-which was to I'uniish him with new \-iews of arctic nature. And 
geographers, although confident that the passage into the Polar 
Sea was about to be effected, and that the expedition under 
Lieutenant Parry was to contribute in an eminent degree to our 
.knowledge of the various forms and distributions of the polar 
huids, yet never entertained the viaionary and vulgar fancy of a 
commerdal passage into the South Sea. 

I All the prqjarntions being finished, the ships took their de- 
jjiarture from England on the llih of May 1819- They reach- 
■cd Cape Farewell on the 14lh of the succeeding June, On tlie 
jSOth of June, the ships were in Lat. 64° N. : on ibc 26th of June, 
-they were beset with the ice, and, after having endeavoured, bnt 
i'la vain, to urge their way, were at last glad to get back again. 
jHaving reached the Lat. of 74" N., they determined to force 
la [>assage through the barrier of ice, which they Ibund to be 
(80 miles broad. Having succeeded in this, they reached Pos- 
[SeSEdon Bay on the 31st ol' July, where they landed in a rug- 
;ged country, citniposcd of granite, gneiss, and other primi- 
-tive rocks; and on the 18th of August, entered in safety 
, Sir James Lancaster's Soimd, a portion now become so dis- 
.tinguishcd in geography, where-thcy found the same ojien sea 
which had been described in the account of the former expedi- 
tion. They advanced to Long. 89° W. meeting with but little 
obstruction from the ice ; and in Long. 90° W. discovered two 
(.-onsideiableislea, named, in honour of Prince Leopold, /.copoAfj 
Isles, But at this point, their progress westward was interrupt- 
. «d by a strong barrier of ice, extending quite across from tliese 
islands to tlie north coast of what Captain Parry has tiamed 
Sorrow's Strait. Being thus arrested by the ice, and forced to 
alter their course, lhey^^^L^_red a great inlet, of 14 league* 
■in breadth, which ili^^^H^BUending to the southwaril. 
^hey sailed along iis^^^^^^^^H|aiideJ in different points. 
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aod in some places met wuli rocks of that kind of limestone naid^ 
ed Slinkatone, from llie peculiarly fetid (»doiir it exhales wh^M 
pounded. The middle and western part of this inlet, namdflFl 
friwf RtgenCs Inlet, was blocked up with ice as far in 
Lai. 71° N, when their further progress southward also 'wtfl 
fnund to be impossible, bj reason of the ice •. On tlidr retoijH 
X k to Barrow's Strmt, it was found that the bamer of ice extendiOKl 
^k «n»8 from Leopold's Isles to the north coast, had broken i^EvEl 
^H so that now the ships were enabled to pursue their course weA^ii 
^V wards, Having reached Long. 92° W., they found the land wi 
m\ 'lie north ^de of the Strait, which had been continuous fFC^^M 
the entrance of Sir James Lancaster's Sound, interrupted hy'd 
great inlet. Land, however, was still seen to the westward, anff. 
tile expedition continued its course in that direction. In doing 
M, tile ships passed twelve large islands, whicli were named 
•- the Islands of New Georgia, in honour of his Majesty, and 

I all of them were appaicntly more or less surrounded willi i 
M wan which circumstance, partial detentions were unavuidaU 
§ *nd thdr course ran in a sort of zig-zag style, from Lat. 74)° S 
r '" Lai. 75° N, They landed on several points on the north a 
"f Barrow's Strait, and found in different places extensive for 
^ons of limestone, some of tile varieties being white marble 
**tiier8of a duller aspect, and containing [jetrifactions of madt^ 
pores, and other sunilar animal manne productions, now loui 
**nly in a living state in seas far to the south, principally in t^ 
**cean between the tropics. They landed also on an i 
'"hich was named Byam. Martin's Island. Here they met wifl 
^'**Tous rocks of the primitive class, as gneiss, gi-anite, and a \ 
'^ety of talc-slate, ivith numerous interspersed scales of bro^n 
***ica. Resting on these older rocks, various newer rocks of d 
^^condary class were met with, such as sandstone, clay ironstotifl 
^ttd stinkstone. The sandstone is white, principally compc 
^ gruns of ti-ansparent quartz, with a few scales of silver-whj 
***i«U Sometimes the ironstone is imbedded in the sandstot 
•**d occaMonally the sandstone is much impregnated with i 
I^iites, and in some masses was ironshot. The stinkstonl^ 
*tt8 of the same description as that found in Prince Event's 



" In Prince Btgenl's Inlet, nbalea were fmird lo be very abundant 



lolet. Specbnetis of madrepores, slightly mineralized, were 
picked up, and these probably were derived fixwn some neigh- 
bouring beds of limestone, or were connected with the Gtink* 
stone. 

On the 4th of September they were in Long. 110° W. ; and 
here they discovered an island, which appeared to be larger 
than any that had hitherto been seen, and which was named 
MelviUe lalartd, in honour of the First Lord of tlie Admiralty. 
This island extends from Long. lOG' W. to lir W. On the 
8th of September, tlie ships reached 112° W,, and were inclosed 
for several days in the ice. Winter was now fast approaching; 
the ice was rapidly increasing, and violent north-westerly galea 
kept it in a constant and dangerous state of ablation. 

These circumstances, of course rendered the na\'igation ^-ery 
difficult, and began to endanger the safety of tlie ships. Our 
brave countrymen, however, continued to contend with these diffi- 
culties till the 22d of September, when it was evident to all that 
farther navigation was at an end for the season; and therefore 
prudence dictated their retreat to a secure haven for the arctic 
winter. For this purpose, they returned eastward, and found 
a harbour in Melville Island. But the ice had already formed 
nearly a foot thick, and therefore the crews were forced to cut s 
passage for three miles through iL The 28th September, ia 
short, had arrived before they were fixed in their winter quHlv 
ters, in five fathoms water, and within about 200 yards from the 
shore. The latitude of this harbour, named Winter Harboar, 
is 74° N. and Long- 111° W. Hitherto, tliey had never lost 
aglitofa continuous barrierof ice to the soutliward; that is, from 
West Long, 90° to the extreme point of Melville Island •. 

Every thing was soon made ready for the formidable winter of 
these regions. The decks were covered with a housing composed, 
of boards and sail-cloth, and pipes were passed in variousdirec- 
tions around the vessel for conveying heated air. The thermometer 
was below the zero of Fahrenheit's scale, when the expedition 
entered Winter Harhour. lite sun entire^ disappeared tm 
i!i£ IK/t of NovevO)^^^ ilie month of November, the 8piri( 




■ Wcrticc qfCapla'm Pabrv's Viofo^e qfJ^Gtifttfffr^' 
I of wine thcrmotneter was 50° below zero ; and in Febnii 
I the coldest month of these regions, the spirit of wine iht 

jKMntetl lo the 54° and 55° below zero; and 
I have been told that the mean temperature for twelve monthi 
(, vu found to be about 1 j° to 2° below zero. During thi 
intense colds, the crews felt but little inconvenience, so 1< 
M they remained under tlie housing of tlie ships; but ' 
tbe atmosphere was agitated by gales of wind, iheu the 
; tremendous, and every one was forced to seek bIi 
I Wow. Scarcely any iiecident occurred from exposure to 
'eM; while the constant and regular exercise, which formed 
neeefisory part of the duty of the crews, kept every one lively, 
tctive, and free from disease. One death on^ took place dui 
AearpoMlum, and that wasin thecaseof an individual who 
ccntracted the disease of which he died before he led England. 
When the sun had its greatest soudiem declination, a light 
was still perceptible at noon in the southern horizon, affording su£i 
ficient light to read a book with difficulty. The day was 111 
the fine clear evening of winter in our climate. The stars' 
^hone with great brilliancy, and when the moon appeared in' 
Uie firmament, she shone with uncommon splendour. The p*,. 
■ar lights frequently made their appearance, and were generally 
"' a yellowish-grey colour, sometimes green, but rarely red,, 
^d most commonly atuated in the south-west, Their lustrn*] 
""*« not particularly striking, no noise was heard to proceecf' 
'rom them, and the magnetic needle did not appear to be afiect* 
™ by their presence. 

Ihe sun reappeared on the Sd of February, after an abt' 

s^Jice of eighty-three days, and his first rays were hailed fron^.' 

"*e mast-head. In April, ^some partial symptoms of thaw ap. 

P^ared. By the end of May regular thaw comipenced. Near^ 

•y about this lime. Captain Parry, with a party of his ofGcera 

■uh) men, crossed Melville Island, and reached the sea on the 

opponte side, in Liddon's Gulph, in latitude 75° N. Here 

they discovered several other islands, one of which was named 

Sabine Island, in honour of Captain Sabine, one of the officers 

of the Expedition: They wero fourteen days absent, during 

which dme many interesting obsei-vations were made, and numcr 

rous spedjneni, illustrative of the natural history of the island, 





t of Captain Parky'b Voyage t^ Discovery. 
were collected. It is rejMrled, that the skeleton of ai 
whale was found some miles trum the aea-shure. The rocks in 
the island appear to be partly primitive, partly secondary, snd 
in various places there were con^derable allu\-ial ibrmationa- 
The primitive rocks were red granite, sometimes passing into 
gneiss : gncnss, some varieties of which contained red garnets 
and minute crystals, app^cntiy of hyacinth : milk-quartz, with 
intermixed grains of red felspar ; and hornblende rock, with 
coarse serpentine, were observed in diiferent quarters. On the 
shores of Litldon''3 Gulph the red granite was found to abound 
\vith pistacite. Of the secondary rocks the most frequent Vras 
grey sandstonej which we were told was the most abundant 
rock in the Island. It is principally composed of quartz, with 
fine scales of mica, and sometimes contains portions of brown- 
cual, and ironstone, and also vegetable impresaons. In one spe- 
cimen the impression was of a species of the fossil genus, I.e- 
pidodendrun of Sternberg, Palmocites of Schlotheim *, and is one 
of tliDse tropical looking treesof the palm tribe, frequently met 
with in our coal-fields. From this fact, and others already men- 
tioned, it appears that the rocks of the new discovered lands 
contain, and not unfrcquently, fosal remains of genera of ani- 
mals and vegetables, that now no longer occur in a living 
slate, but in the warmer parts of the temperate zones, or in 
the tropical regions. Along with the sandstone were found 
masses of brown-coal, containing mineral pitch ; and we were 
informed that compact grey limestone, generally containing in- 
termixed calcaieous spar, was very abundant. 

From the few specimens of the mineral productions of the 
newly discovered lands we have bad an opportimity of see- 
ing, and the accounts we received, it appears, that, in thdr 
nature and arrangement, they do not differ from those met 
ivith in the old world, thus shewing, that primitive and secon- 
dary rocks in all great tracts of country, have every where 
tbe same general characters and airangement. The lulls in 
Melville Island are not very high, and we understand that, 

• Verauch eincr Geognoatjach-bolttniadier DatElellung der Flora der Vorwdt, 
tun GraTcn Koapar. Slcnibeig. Leipzig ISSO. — Die FeltefsclCDb.un<le auf ibitn 
jctzigEn Standpunktc, voo BaniD stm Schlotheim. Gothu, ISiO. 



15. CoeUleai-ia. 
\6. Iheris?? 

17. Astraji;alua. 

18. Salix, severa! species. 

19. Sileiie. 

SO. Ithodiola rosea. 

21. Fonttnalis suuuinosa. 
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the entrants of Lancaster Sound to Melvillu Island, the 
I became gradually lower and leas rugged, till, from lofty 
1 peaked summits, it became gently undulated. 
I'egetables of various deacript'ions were collected 00 MelvUle , 
and we observed in a amall collecuon, Kpecimens of, 
nty-twD different genera, of which the following is a partial list. 
1, Pestuci? ? 14. Draba alpina ? 

i. Koeleria of Pcrsoon. alpina ceiTainly. 

4 ArUDdo capitatum. Smith. atelluta, Fl.Dan. L 142. 

Scheuchzeri of Person 
4> Riiniex digynus. 
i. Andiomeda tetr.igona. 
6^ Sllene. 

7. Saxifragii jietrjca. 

bulbifera, Fl. Dat 
T. 3iJ0. 

8. Cerastium. 
g, Potentiila. 

10. Dryasinteffrifoliaof Persoon 

11. Papaver nudicaule. 
II. Kanuncukis nivalis. 
IS. Pedicularia hirsuta. 

Vegetation was marvflluiibly rapid, and sonic seeds brought 
from England, planted in Melville Inland, were soon above 
groiincl Shells of different kinds, various crustaceoua aninialsj 

d many of tile smaller corals and coruiines were collected on the 
18 of this island. Few fishes were seen during the expedition, 

} considerable variety of the feathered tribe, and, amongst 
1, the owl, ptarmigan, arctic gull, glaucous gull, and that 

ludful species, the king-duck, were killed in Melville Island. 
■the same quarter, we are intbrined, that the bear, arctic fox, 
, musk-ox, wolf and rein-deer, were not uncommcii, and 
a species of mouse was observed to change its fur irom 
1 brown to a pure white colour. No natives were met with i 
any of the newly discovered lands, but in Melville Island r&- ' 
ttfdns of huts were noticed by Mr Fisher, the assistant surgeon 
of ihe Hccla, and some others of the party who accompanied 
C^itun Parry across the island. 

On the return of the party, the ice hi Winter Harbour was 
rafsdly dissolving, and by the end of July it bad entirely dis- 
^)earcd. Yet the ships were still blocked up by the exterior 
ice. It was not until the 30th that the outside ice began to 
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A'otice 0/ Captain PARn\''& Voyage ^ Ducavety, 
crack ; on the Slst of July, it moved off very gently, and re- 
leaseij the crew from their winter prison, where they had been 
shut up for 310 days. Capt. Parry, in his ofltcial conununicaijim 
to John WilBon Croker, Esq. Secretary of the Admiralty, says, 
" He proceeded to the westward immediately on the breaking np 
of the ice at the commencement of the present season, the shin 
being in perfect condition, tlie officers and men in excellent 
health, and with every prospect of the final accomplishnieiit of 
our enterprise. At the south-west end of Melville Island, 
however, the quantity and magnitude of the ice was found to 
increase so much, that for sixteen days (being above one-thiij 
of the whole navigable season in that part of the polar sea^ 
it was found imposablc to penetrate to the westward beyond 
the meridian of 113" 47' west. In order, therefore, thstiw 
time might be lost, I determined to try what could be done in 
a more southern latitude, and for that purpose ran back along 
the edge of tlie ice, which had hitherto formed a continuoiu 
barrier to the south of us, in order to look out for any opoiing 
which might favour the plan I hiid in view : in this endeavour 
J was also disappointed, and the season being so far advanced 
as to make it a matter of question whether, with the remaining 
resources, the object of the enterprise could now be persev^rol 
in with any hope of success, I consulted the prinapal olGeen 
of the expedition, who were unanimously of opinion that no- 
thing more could be done, and that it was on that account adrii- 
able to return to England. In this opinion, it was impos^li 
for me, under existing circumstances, not to concur, and I 
trust that the detailed account of our proceedings, which I shall 
shortly have the honour to lay before their Lordships, »rill 
prove higlily satisfactory, and that though our exertions have 
not been crowned with complete succesB, they will not be fouvd 
discreditable to the naval honour of our country "." 

* Throughout tlie jrai, as we are infoniied, the wind blowi almost votmuttf 
^ther from the north, or &oni nntthcTii poinu of the compm, in the sea dinvtf" 
ed b^ Pwr;. As soon a£ tho hesf aC ib« sun bcconwa powetfiil, Iha ice is iTlrtwi* ' 
firom Ihi northera casata, ud '' " lawanls tlie souih. Thiu, jnatsad of tbt mv 
them Bides uf bny s, sl:^^^^^^^b alTutding open sea, it actually bapptnO* 
that the openings exist ^^^^^^^^bpidnf, where ptcvoiliDg north winds (to' 
lltch the ftozen wtss fr^^^^^^^^UiJnwiitg it ofT, lesve a iiusage bnwm* 
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r the urgent and satisiaLtory reasons just stated, the fur> 
resB of the espediUon was pu t an end to for tlie pi-esent, 
I aJtliough land was seen to the south-west io Longitude 118°, 
no accurate opinion could be formed as to its nature or extent 
It is, we observe, named in the copy of the Admiraity Chart, 
engraved for this number of Ihe Journal, Books Land, va 
honour, we presume, of the late illustrious I'readent of the 
Royal Soriety. 

The expedition now returned eastward through the Polar 
See and Barrow's Struts, into Sir James Lancaster's Sound, 
thence into Baffin's Bay, and, by the usual track homewards, 
artiTed in safety, and tlie crew in perfect health, in England, 
dtuing the course of the month of November. 

Science will, we have no doubt, profit much by this expe- 
ditioii, and although it was locked up for the greater part of the 
time in ice, and enveloped in darkness, yet great activity and 
skill in a totally new field could not be employed but in a man- 
ner most advantageous to the high interests of phdosophy. 
We have heard many interesting reports of the meteorological 
and mognetical observations, and the geographer muEt already 
see that the way to the Polar Sea has been discovered,— that 
Prince Regent's Inlet is very probably one of the passages to 
Hudson's Bay from the Polar Sea, — that the west side of Baf- 
fin's Bay and Davis' Straits are bounded, not by the mainland 
of America, but more hkely by a chain of is!ands,—that West 
Greenland itself is not a portion of the Continent of America, 
but a great island, — that the north coast of the Continent of 
America extends from Icy Cape by the sea of Heame, down 
to fiepulse Bay, or some other mlet, into Hudson's Bay ; and 
'fiat to the north of this line of coast lie the islands discovered 
V the expedition, and probably many others, whose exami- 
nation is reserved for future navigators, who may follow the 
fracli of Parry and his intrepid companions. 

"" ice and Ihe iand. On theii relnm np BaiTo^i^*6 Strait and Lancaatci'a Sound, 
""• expedition reaped the benefit of this discover-^. s^"B "° '^^ nortt wie, » 
'^* "nulh side was blocked up. From Hparne ^^ 






■««■ nr rhe Amcnran land loosens ihe ice, ^^j ^, ^ u,e prevalence^ ot st™** 

j^nd,. it i. blow,, o,rih. |„nd, anri df;,,„ ,,rtW^««i, "*«« '^ » *^K^ 




Aet. XXIV. — (hi (he existence of Ivio Burning yidceu 
Central Tariary*. 

iM., Louis Coudieb, an eminent French minerals) 
applied to M- Abel Rcmusat, well known by hia acqi 
in Oriental literature, for some iniumialion resjxfeting the S^ 
ammoniac, in which the Kalmucks tarry on a greal trade in dlt 
ferent parts of Asia, the latter was led to consult the Japanese edi- 
tion of the Chinese Encyclojm'dia. In this work, which caMauk 
detmls respecting the productions, the arts and the geograpbyil 
Eastern Asia, he found the following curious passage: " Tlw 
salt called by the Chinese Nao-cha^ and aim sail of Tartar^ 
and vdaiUe ttUt, is obtained from two mountains of Ontnl 
Tartary. The one is the volcano of Tourfan f, which has gi- 
ven tu that town, (or rather to a town stuatod two leagues Iran 
Tourfan,) the name of Ho-TcJiewt, or the Tim-n ^ Fm. 
The ndier is the White Mountain, in the country of Biscb-B»-" 
likhj. These two mountains eject continually flames and smokei 
There are cavities in them, where iJicy collect a green fluid,' 
wluoh, when evaporated, is clianged into a salt, which is Na9- ' 
cka. It is collected by the people of the country, who use ilio' 
the preparatitai of leather. 

*' With respect to the mountain of Tourfan, a column of laooVa 
is seen constantly iiisuiiig from it, and the smoke is replaced tn 
the evening by a flame similar to that of a torch. The bird* 
and other animals which are illuminated by it appear of a nd 
colour. This mounts is called the Mountain of Fire. In 
order to seek tlie Naocha, the people put on sabots, as soles of 
leather would be speedily burned. 

" Tile people of the country collect all the mother vbIxA, 
which they boil, and from which they extract sal-ammoniac, in 
the form of cakes, similar to those of common salt. The whitest, 



" Abridged and TransUled from Ehe Aanala da Mina, torn. i 
t Ritoated in Eut Long. 90* 31' and Noitb Lat. 43* 30' oc 
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III, lo the B.W. of Ae Lake of htignch, 
I Sea. According la F. Gaubil, the UUiMfc 
iLong, 78" 31' Eaat. 



Art. XXV. — On Smindt inatuUble ly certain Ears'. Bj 
William Hvdz "Wollaston, M. D. F. R. S. 

Xt is not my inteotion to occupy the dme of ihia Sode^, 
with the consideration of that mere general (Ililinesd to the 
presaion of aJl kinds of sound which constitutes ordiiuiy deaC 
ness, hut to request its attenuon to certain pecuUanties tiut 
have observed with respect to parual insensibility in dUSua 
states of the ear, and in different individuals; for I have fiwod 
that an car, which would be conndered as perfect witli 
to the generality of sounds, may, at the same time, be 
iy insensihle to such as are at one or the odier extremity of 
scale of mu^cd notes, the hearing or not hearing of which so 
to depend wholly on the pitch or frequency of \-ibration cm 
tuting the note, and not upon tlie intensity or loudness of ^ 

Indeed, although persons labouring under common deafittf 
have an imperfect perception of all sounds, the degree of 'iulii 
tinctncss of different sounds is commonly n(»t tlie same; ibri 
will be found upon examination, that they usually hear shi^ 
sounds much better than \o\v ones ; they distinguish ijie wdM 
of women and children better tlian the deeper tones iu wind 
men commonly speak; and it may be remarked, that the 
rahty of persons accustomed to speak to those who are 
seem practically aware of this difference, and, even without " 
fleeting upon the motives which guide them, acquire a halw< 
speaking to deaf persons in a shriller tone of voice, as a radlM 
by wliich they succeed in making them hear more ^e 
than by merely speaking Louder. 

In elucidation of tills state of hearing, which casually 
as a malady, I have observed, that other ears may fur a \jiati 
reduced to the same condition of insenability lo lo 
was originally led lo this observation, in endeavouring to inra 
tigate the cause of deafness in a friend, by trial of difftfel 
''sing, or otherwise lessening the senribility of my d 

iD^ijUcof TVaiuacfini fat 1B!0, pott ii. p. 3 
ipable or abridgment, we Iiaic preseDt«] il 




y certain 1 

I reuiarked, that when the mouth and nose are shut, the 
Aum may be so exhausted by a forcible attempt to take 
1 by expanEion of the chest, that the pressure of the exter- 
s strongly felt upon tlie ineinbraiia tyoipani, and tliat, in 
itate of lensiDD from external pressure, the ear becomes in-. 
e to grave tones, witliout losing in any d^ree the perc^ 
f sharper sounds. 

tate to which the ear is thus reduced by exhaustion, 

1 be presGrvefl for a ccrtun time, without the continued 

kof iosporation, and without even stopping the breath, si rice, 

n cessation of the eflbrt, the internal passage to the ear 

ft closed by the flexibihty of the Eustachian tube, which 

I valve, and prevents the return of Mr into the tympa- 

As ihe defect thus occasioned is voluntary, so also is the 

)dy ; for the unj^easant sensation of pressure on the drum, 

! partial deafness which accompanies it, may at any in- 

L be removed by the act of swallowing, which opens the tube, 

ysIlowiDgtheair to enter, restores the equilibrium of pres- 

f to the due performauce of the functions of the 



1 my endeavours to ascertain the extent to which this kind 

^ess may be carried, some doubt has arisen, from Ihe dif- 

f of finding sounds sufficiently pure for the purpose. The 

8 of Stringed instruments are in this respect defective ; for 

I the notes produced are free from any intermixture of 

|r sharper chords, some degree of deception is very liable to 

I the estimat& of the lowest note really heard. I can, 

ifaeless, with considerable confidence, say, that my own eai-s 

k be rendered insensible to all sounds below F marked by 

e (diff. But as I have been in the habit of making the 

nt frequently, it is probable that other persons who may 

ined to repeat it, will not Kiih equal facility effect so high 

e of exhaustion as I have done. To a moderate extent 

s not difficult, and well worth making. Theef- 

I is i»ngularly striking, and may aptly be compared to the 

separation of larger and smaller bodies by a aeve. 

strike the table before me with the end of my finger, the 

whole board sounds with a deep dull note. If I strike it ivilh 

I my nail, there is also at tlic same time a sharp sound produced 
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by quicker vibrations of parts around the jKHat ot' cantaCL 
When ilic ear is exhausted it hears only the latter sound, with- 
out perceiving iii any degree the deeper note of the whole table. 
In tlie same manner, in listening to tlie sound ofa carriage, the 
deeper rumbling noise of tlie body is no longer heard by an ex- 
hausted ear ; but the rattle of a chain or loose screw remaimM 
least as audible as before exhaustion. 

Although I cannot propose such an cxpmnient as a meusof 
improving the effect of gooil muedc, yet, as a source of hohub- 
nient even from a defevtive performance, I have occa^onaOy 
tried it at a concert with singular effect ; since none of the ^lai^ 
er sounds are lost, but by tlie suppression of a great mass nf 
louder sounds, the shriller ones are so mucli the more distinctly 
perceived, even to the rattling of the keys of a bad instnmieiit, 
or scraping of catgut unskilfully touched. 

Tliose who attempt exhaustion of the ear for the first tinK, 
rarely have any difficidty in making themselves sensible of CI- 
tcmal pressure on the tympanum ; but it is not easy at first to 
relax the effort of inspiration with sufficient suddemiess to dote 
the E'lstachiati tube, and thus maintain the exhaustion ; neilhec 
is it very easy to refrain long together from swallowing the aH- 
V3, which instantly puts an end to the experiment. 

I may here remark, that this state of exces^ve tension of llw 
tympanum is sometimes produced by sudden increase of eiiler- 
nal pressure, as well as by decrease of that ivithin, as is often fdt 
in the diving-bell as soon aa it touches the water ; the pressure 
of which upon ".he included air closes the Eiistachian tube, and, 
in proportion to the descent, occa-sions a degree of tension m 
the tympanum, that becomes distressing to persons who haw 
not learned to obviate this inconvenience. Those who are •«> 
customed to descend, probably acquire the art of opening the 
Eustachian tube by swallowing, or incipient yawning, as soon as 
the diving-bell touches the water. 

It seems highly jirobablc, that in the state of artificial tension 
thus protluced, a corresponding deafness to low tones Js occn- 
Moned ; Jhu I never have been in that situation, I have iwl 
had ai^^^^kHk.f'^ ascertaining this point by direct experi- 
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'.n the luttural healthy state ot' tlie liumim ear, there do«a not ] 
to be any strict limit to our power of discerning low sounds. 
Iti tistening to those pulsatory vibrations of the air of which 1 
HiUBd consists, it' they become less and less frequent, we may 
duubt at what point tones suited to produce any musical effect 
tsminate ; yet alt persona but those whose organs are puljiably i 
defective, continue sensible of vibratory motion, until it becomes 
UBiere tremor, which may be felt and even almost counted. 
- On the contrary, if we turn our attention to the opposite e 
Ham^ of the scale of audible sounds, and, with a series of pipes 
each other in sharpness, if we examine the eifects of J 
iccessively upon the ears of any considerable number of J 
we shall tind (even within the range of those tones i 
finch are produced for their musical effects) a very distinct and , 
striking diiference between the poweis of different individuals* ( 
Tfbose organs of hearing are in other respects perfect, and shall 
have reasoQ to infer, that human hearing in general is more con- 1 
■fined ilian has lieen supposed with regard to its perception of | 
vay acute sounds, and has pnibably, in every instance, some 
definite limit, at no great distance beyond the sounds ordinarily 

Ii is now some yours since I first bad occasion to notice this 
Bpecies of partial deafness, which I at that time supposed to be 
peculiar to the individual in whom I observed it. While I was 
endeavnuring to estimate the pitch of certain shar|j sounds, I 
remarked in one of my friends a total insensibility to the sound of ' 
»8mall organ pipe, which, in respect to acute^ess, was far wilh- 
■Q the limits of my own hearing, as ivell as of others of our ac- i 
quaintaiice. By subsequent examination, we found that his 
•eiiae of hearing terminated at a note four octaves above the 
lie K of the piano-ibrte. This note he seemed to hear ra- 
iperfectly, but he could not hear the F next above it, al- 
his hearing is in other respects as perfect, and his per- 
of musical pitch as correct as that of any ordinary ears. 
le casual observation of this peculiarity in the organ of 
iDg, soon brought to my recollection a amilar incapaci^ in 
relation of my own, whom I very well remember to have 
whan I was a boy, that she never could hear the cliirjiing 
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that comoionljr occurs in hedges during a niminef'* eveaii^ 

which I believe to be that of the gr^llus ciinpeatria. 

I have reason to Lhink, thjit a sistet of the person lifit alluded 
to had the some pecUliaritj (A' hearing, although nnthec ef 
ihem were in any degree deaf to cnmnion sounds 

The next case nliich came to ray knowledge was in Rotne d^ 
gree more remarkable, in as much as the deafness ill all prol]^ 
bility extended a note or two lower than in the first iDBtanoe. 
This information is derived from two ladies of my aoquaintance, 
who agree that their father could never hear the chirping of- the 
common house-sparruw. Tliia is the lowest limit to acute hew- 
ing that I have met with, and I believe it to be extremely twft. 
Deafness ercu to the chirping of the house-cricket, which is se- 
veral notes higher, is not common. Inability to hear the jnere- 
iDg squeak of the bat seems not very rare, as I has'e met inth 
several instances of persons not aware of such a sound. The 
chirping which I suppose to be that of the gryllus campestri^ 
appears to be rather higher than that of tJje bat, and according- 
ly will approach the limit of a, greater number of ears ; for, b3 
far as I am yet able to estimate, human hearing in general ex- 
tends but a few notes above this pitch. I cannot, however, 
measure these sounds with precision ; for it is difficult to make 
a pifie to sound such notes, and still moie difficult to a|^reaale 
Uie degree of their acutencss. 

The chirping of the sparrow will vary somewhat in its pitoh, 
but seems to be about four octaves above E in the middle of the 
piano- forte. 

The note of the bat may be stated at a full octave higher ^um 

the sparrow, and I believe tliat some insects may reach aa iar aa 

one octave niore ; for there are sounds decidedly higlier thao 

that of a small pipe one-fourtli of an inch in length, which cam 

K not be far from six octaves above the middle E. But since this 

H pipe is at the limit of my own hearing, I cannot judge how 

^^ much the note to which I allude might exceed it in acuteness, 

^B my knowledge of the existence of this sound is derived wholly 

^H from aome^oi""' friends who were present, and beard a chirp- 

^1 ing, who^^^^^^aware of any sound. I suppose it to have 

^m been the^^^^^^kpecies of giyUus, and I ima^ne it to di£- 
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fer from the gryllus campeatris, because I iiave often heard tlnrl 

cry of that insect perfectly. I 

From the numerous instances in which I have now witnessed 1 

the limit to a«iit«iiess of hearing, and from the distinct succes- I 

aon of steps that I might enumerate in the hearing of differeiit i 

friends, as the result of various trials that I haTe mat^e among 1 

them, I am inclined to think, that at the limit of hearing, the 1 

terval of a single note between two sounds, may be sufBcdentl 

tnder the higher note inaudible, although the lower note isl 

i distinctly. I 

The suddenness of the transition from perfect hearing to total ■ 

|Ut of perception, occasions a degree of surprise, which render* J 

Kejtperiment on this subject with a series of small pipes among J 

t persons ralher amusing. It is curious to observe the I 

mge of feeling manifested by various individuals of a parly I 

I^Guccession, as the sounds approach and pass the limits of their | 

earing. Those who enjoy a temporary triumph, are oliea I 

compelled in their turn to acknowledge to how short a distance I 

their lilde superiority extends. I 

Though it has not yet occurred to me to observe a limit to I 

the hearing of sharp sound in any person under twenty years of 'I 

Bge, I am persuaded, by the account that I have received from I 

others, that the youngest ears are liable to the same kind of in- I 

wn^bility. I have conversed with more than one person who I 

never heard the cricket or tlie bat, and it appears far more likely 1 

that such sounds were always beyond their powers of percep- ] 

tion, than that tliey never had been uttered in their presence. I 

The range of human hearing comprised between ttie lowest I 

s of the oi^an and the highesi known cry of insects, includes i 

; than nine octaves, the whole of which are distinctly per- j 

btible by most ears, although the vibrations of a note at the 1 

[her extreme are ax or seven hundred fold more frequent I 

a Uiose which constitute the gravest audible sound. 1 

ftSince there is nodiing in the constitution of the atmosphere 

rprevent the existence of vibrations incomparablv more fre- 

sit than any of which we are conscious, we may imagine that 

Ininals like the grjiti, whose powers appear to commence near. 

ly where ours terminate, may have the faculty of hearing still 

sharper sounds, which at present we do not know to exist ; and 
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that tberc may be other insects hearing nothing in contmou with 
tis, but endued with a power of exciting, and a sense that per- 
ceivea nbrations oi' tlie same nature indeed as, those which con- 
stitute our ordinary sounds, but so remote, that the animals vho 
perceive them may be s^d la possess another sense, agreeii^ 
with our own solely in the medium by which it is excited, teA 
possibly wholly unaffected by those slower vibrations of wludi 
we are sensible. 



Art. XXVI. — Description of a Nem Dotihk Image Microm^ 
ter for Measuring the Diameter nf Minute Cckatial Ohjet^ 
By David BaEwsTEH, LL. D., F. R. S. Lond. & Ed. fitc. 

JJiVERY double image micrometer in which the angle is va^ 
ried by optical means, must consst of two separate parts, one of 
which produces the dnpUuition of the image, while the oUier va- 
ries the magnifying power of the telescope, and thus separates 
the two images, or causes them to approach, till an accunte 
contact is obtained. 

In the micrometer described by the Reverend Dr Pearson, 
(see this Journal, Vol. III. p. 189,-190.) the double Image is 
produced by a prism of rock-crysial placed between the first 
eye-glass and the eye, and the variation of the angle is effected 
by separating tlie lenses of which it consists. We do not know 
what part of this instrument Dr Pearson claims as his own ; but 
the variable eye-piece wliich he uses, was invented by me in 
1805 ; and the prism of i-ock-crystal is the undoubted invention 
of that ingenious and amiable man the late Abbe Rochoo, who 
used it both at the object-end of the telescope, in tlie middle of 
the telescope, and at the eye-end of the instrument. 

The objections to the eye-piece micrometer described by Dr 
Pearson, may be ranked under three heads ; 

1. The imperfectly crystallised state of quartz, which is ne- 
ver perfectly I^r -^neous, and in which minute lines and veins 
of different ^^^^^gKwers may be always seen by propetM 
cautions. 
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^^yl. The difficulty of Dbuining the exact sections of the crya- I 

tal that are required, from the want of natural fractures to guide! 1 

the artist in his operations. I 

^^B, The imperfect achromatism of tlie eye-piece when the I 

^^Keable lens or lenses are placed in different portions. I 
^^Pl The inferiority of achromatic to rejecting telescopes, fat 1 1 

n«xlHnining minute luminous objects with high magnifying I 

We believe it is now universally admitted, both among astro- j 
noniers and opticians, that ihe correction of colour by the best 1 
achromatic telescopes, is too imperfect to allow them to be 1 
brought into comparison with the fine reflecting telescopes now' j 
made in England. For the ordinary purposes of astronoibyt I 
ihe athromatic telescope possesses peculiar advantages; but J 
when it is directed to minute double stars, to luminous pointsj 1 
or to small planetary discs, its performance is inferior to that* I 
of ihe reflecting telescope. For these reasons, a Gregorian' I 
W Cassegrainian telescope is employed ; and the variation of I 
the magnifying power is produced in the manner which I have 1 
described in my Treatise on new Philosophical Instruments, ,1 
ly, by separating the eye-piece from the great speculum, ' 1 
procuring an adjustment by a motion of the small epecu- I 

Having thus obt^ed what I concave to be the most perfect ,1 
' 11 methods of obtaining a variation of the angle, — a method, ^ j 
1^ in which the performance of the telescope is in no respect in* .1 
1, we may apply it to the various contrivances which have- J 
n invented for giving double images. . J 

1 adopting the principle of Hochon as one of the best, I 1 
n the doubly refracting prism out of the colourkss Topa% of | 
iVfla Holland, which is much freer from veins and imperfections 1 
of crystalUzation than the purest rock-crystal, and has also the i 
advantage of a lower dispersive power. In certain sections of ,\ 
lie crystal, when we require only a very small separation of the 1 

* ll Ruiy be propel to mention, ibia. bq overaight occun in tbe inveBtigaiion of A 
Ihe nature of (he scale or this micrometer, which the mathematicot reader will Im* J 



imager we may preaen-e on two sides the natural surface of the 
cleavage, wliidi I have often Jbund to exceed the finest po^ 
that can be given by art. 

When tlie prism is constructed, it may be made to form p«t 
of the lens of the eye-piece n«xt tlic eye, by cementing it to the 
outer surface of that lens ; or it may be placed between that 
Jena and the eye, as was done by JWhon and Dr Pcarsca, 
where it will give a double image of all objects seen through 
the telescope. The angular distance of these images being in- 
variable for any given position of the eye-piece, they may be 
brought into contact by a motion ol' the eye-piece, to or froiD 
the great mirror, according as they were previously overIiq>ped 
or separated. 

jMtbough we have proposed to follow Kochoo in producing 
the double image by a doubly refracting crystal, yet there are 
other means of accomplishing this, which are well worth the at- 
tention of the practical astronomer. 

1. The double image may be produced by a small bisected 
plane speculum, placed between the eye-lens and the eye, and 
on* of l)le halves may be made lo WOVe by a screw, iiol for tJie 
purpose of bringing ttie images in contact, bat in order to vary 
the constant angle, according as it is wanted for large or small 
discs. 

S. The duplication of the image may be effected by bisecting 
the eye-lens, or by placing a bisected lens between the eyeJens 
and the eye. We have now before ua a bisected achromatic 
lens, made by TuUey, which produces the two images with very 
unusual distinctness. 

3. The two images may be formed by meanb of a slightly in- 
clined face, ground upon a lughly polished and parallel plate of 
Fluor-spar ; one image being seen by half of tlie pupil, through 
the , parallel plate, and the other tlirough the inclined fac& 
Pluor-^ar is recommended, as producing the least dispermoo 
under a given angle of deviation ; but though the colour is per- 
ceptible even at small deviations, yet, we are persuaded, i 

occasion any sensible error in th^4 
ection may be removed by ' " 



expei'imen^^^ aIII not oc 
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LWhatever metliod of doubUng ihe image Uie practical t 
ler may adopt, after a careful exaniinaiion of all those 
tlat have hitherto been proposed, we beg to press upon his 
sUentitHi the contrivance which wc have described lor bring* 
jm the images in contact. It requires no additional lens or 
m, and ^ves equally distinct images at every part of the 

EnmsuiicH, \ 
SVbv. W. 1830. J 



!. XXVU. — Account of ihe Discoveries ofM. Oersted, re- 
r JpecKng* t?te CoHnecium between Magnetum and GalvimUm, 
avdtlte subseqwni Researches of SirHuMPaar Davy, Bart. 
M. AaiPERE, and M. BioT*. 

1 HE connection between Electricity and Magnetism has 
long been a matter of probable conjecture, not merely from the 
influence of lightning and artificial electrical discharges on the 
nisgnetic needle, but also from the local coincidence between the 
beams of that decidedly electrical phenomenon, the Aurora Bo- 
reaJis, and the principal magnetic axis of the earth. No deci- 
are experiments, however, were trade to establish their identi- 
ty ; and if we except a very curious result, obtained by a mem- 
ber of the Royal Society of Edinburgh, of whidi we cannot at 
jaweai obtain the particulars, the sole merit of having effected 
llua discovery is owing to M. Oersted, Secretary to the Royal 
Soricty of Copenhagen. 

Some years ago an attempt was made by several pliilosophers, 
to influence the magnetic needle, by jilacing it in the open gal- 
vwdc drcuit, but no effect was perceptible ; and it occurred to 
MrOersted to make the experiment when the galvanic circle 
■M complete. He immediately found that the magnetic needle 

f* This paper has been drawn up from Ihree orticle" in (he Jaarsat tie Pkyiiqut, 
l^sri. p> 13- and other malerials, kindly communicated lo ut by M. BlaiuviUa, 
re Ihey appeared in his own encellent Journal. Sir Huiuiiliry Davj'a popci 
at the Royal Society : and we aie (brtunate io halving obluincda 
ctK«)unlcifitfile«iingnsniU<.-D. B. 





rated oil Ihc iviineciion 
was moved from its position ; but as his apparatus was tediei 
and the resuhs not strongly marivwi, he associated himself wife 
his friend M. Esmurk, Counsellor to the King, and provided « 
galvanic apparatus, consisting of twenty copper troughs, eadi 
of which was 12 inches square, with a breadtli of about S} 
inches. Each trough was furnished with two plates of ooppciv 
disposed so as to support th« rod of copper which sustains Ibe 
zinc plate in the fluid of the next trough. The oonductuig 
fluid consisted of pure water, containing j,*[,th of its w^^t irf 
sulphuric acid, and as much nitric acid. The portion of each 
zinc plate immersed in the fluid is a. square whose side is ^xnit 
ten inches long. A less powerful battery will be sufficient, pnv 
vided that it is able to make a metallic wire red-hot. The op- 
poBatc extremities of the pile are joined by a metallic wirc^ call- 
ed the Uniting Wire {fil conjoncttf, by Ampere and Biot,) and 
the name of the Electric Conflict was g^vcn to the effect which 
took place in the uniting wire, and in the space around h. 

1. Above a magnetic needle, well suspended, and in <qiuSt 
brio in the magnetic meridian, is placed a straight part of tltf 
uniting wire, so as to be hoiizoDtal and parallel to the needle^ 
which may be dune by bending it near its efficacious part. 
When this is done, the needle will be found to devia,te from iti 
position ; — tliepdle which w ticarest the negative end oftJte bat- 
tery will move to the westward, and if the distance of tb( 
needle from the uniting wire does not exceed three-fourths of 
an inch, the decimation of the needle will be lo". At greata' 
distances the declination decreases proportionally ; and the ^ 
tance remaining tlie same, the declination varies witli the 
strength of the battery. 

If the uniting wire is placed ielow, instead of above^ tbe 
needle, the effects will he inverted, and ike pole which is tUOF- 
est the negative end of the battery will move to the Eastward. 

% Hence it follows, in general, ^\^a^. if is^gatiws. electrwtjj 
enters above the pole tfthe needle, it will decline to the west, 
and if it enters below, it leill decUn£ to the East. 

If the inkii v'we is made to turn in a horizontal plAne, X* 
as to de^^^^^^^l^y from the magnetic meridian on ddlt^^ 
u needle will increase, if the wire W*^ 
pvoaclies ^^^^^^^^B will diminish if it recedes from it 
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len the magnetic needle is rendered horizontal by a 
isnmterpoise, we place the uniting wire in the same horizontal 
ptano, and parallel with it, no declination takes place, but iht 
wfffif dips, so that the pole where t/te negative electridty en. 
ttn, is DEPHEssED, wJien the mire is situated on the west Me, 
and SAisGi) when it is situated oti the east side. 

4. If the uniting wire is placed at right angles to the mag- 
netic meridian, the needle remains at rest, whether it is placed 
above or l)elow the uniting wire ; excepting in the case when 
itis very near the pole of the needle, and then the pole will be 
rsised, if the negative electricity enters from the west, and de- 
pressed when it enters from the east. 

5. When the uniting wire is placed vertically, and receives 
tiie negative electricity at its upper end, then, if it is op- 
patde the pole of lite needity it mil turn to the east, but if it it 

ofpomtc a point between the pole and the centre of the needle, %t 
Biifl turn to the west. When the negative electricity enters at 
tbc lower end, the phenomena are reversed. 

6. If the uniting wire ia bent into the form of Z, so as to 
form two parallel legs, it attracts or repels the poles of the needle 
according to certain circumstances of position. If we place the 
Hire opposite one of the poles of the needle, the plane of the 
^G bang perpendicular to the magnetic meridian, the nega- 

electricity entering by the east leg, and the positive by the 
kg, the pole will be repelled to the east or to tlic west, ao- 
ing to the situation of the plane of the legs. But if the 
Rpttive electricity enters by the west leg, and the positive by 
deeast leg, the pole will be attracted. If the plane of the 
legs is perpendicular to the magnetic meridian, and opposite a 
pomt aiuatcd Iretween the extremity and the centre of the needle, 
all these effects will be inverted. 

The nature of the uniting wire has no influence on the above 
phenomena. Wires of platina, gold, silver, brass, iron, plates 
«f lead and tin, and even mercury, may be employed with the 
Wfiie success. Several wires twisted together, or metallic rib- 
Mns, may also be used. The uniting wire does not lose its 
1 interrupted by water, unless when tlie interruption 
niQls fo several inches in length. 




M. Otrstcd on Ou cunneetim bOttxeA 

The oclion of the uuillng wire upon the needle may be 
mitted witliout any diiiiiiiubon of its effect, through g^Uus, «(• 
tais, wood, water, rosin, eariJten-ioarc and atones. £ven whcB 
these rarious substances are interposed at die iame time, ib^ 
scarcely seem to diminish the efl'ect. A diK of tin electro 
phonis, plates of porphyry, a stone-ware vessel full of water, 
were interposed with as little effect, and the infiuenceof the ttnw 
ting wire continued tlie some when the needle was shut up iss 
brass box filled with water. As the ordinary galvanic and da^ 
tiical influence has never been transmitted through theae nilv 
stances, tlie effects which take place in the conflict of Gle&> 
tricity are totally different from those which belong to electa 
cal attractions and repid^ons. 

Needles of brass, glass and gum lac were eubsUtuted in plav 
of the nia^rnetic needle ; but they were not influenced 1^ lie 
acdoQ of l])e uniting wire. 

In extending his electro-magnetic researches, M. Oersted lias 
obtained several additional results of a very interesting nature. 

He found that the electro- magnetic effects do not depfaid 
upon the intensity of the electricity, hut solely on its quantity. 
A plate of zinc of six inches square, immersed into a vessel 
of copper containing the dilute acid, produces a considaraUe 
electro-magnetic effect; but when the plate has 100 square 
inches of surface, it acta vpon tJte -needle teith svchfirce, that th« 
effect upon it is smsib/e at Hie distance of three feet. The 
dTect is diminished, rather than increased, whtnjbrty troa^t, 
similar to this single one, are united in ow^ battery *. 

In compaiing the effect of a wngle galvanic arc with that «f 
an apparatus composed of several, M. Oersted supposes Fig. 6. 
of Plate III. to represent a galvanic arc composed of one piece uf 
zinc z, a [uece of copper c, a metallic wire ab, and a fluid con- 
ductor I. The zinc always communicates a portion of Ita posi- 



ted ihrough u oiei; 

seiies of unj^^^^^Spatli'' ptcxluce any oiher cfftcl than the ordinsiy 
tions and i^^^^l^^Hyaiiic pile uf 100 discs of two inches tqitarei~" 
ol pspet m^^^^^^^^^^^aUi, ia alsn deititute of any uniMe < 
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Sir Humfjiry 'DB!rj dn Of 

repulsion (mdicated by the nceiille) mil cause the gahmiic ap. 
paratus to revdve rtmtid the prolonged aans of the wire ah. 

If we substitute, in place of the conducting wire, a large riK 
bon of copper of the same breadth as the plate of ^c, a feeUs 
effect only is produced. The effect is on the other hand jg* 
creased by making the conductor very short. 

Fig. 8. represents the perpendicular section of this amagtl 
ment, in the direction of the breadth of the trough ; an 
Fig. 9. is a perspective view of it, in which abcdef representt* 
tlje conducting plate, and czzf the plate of zinc. Heretlw^ 
north pole of the needle will be attracted towards the plane of 
abc, and the south pole will be repelled from the same plane; 
cd^will hai'e contrary effects. In this apparatus the extraw 
ties act like the poles of the needle, but it is only the faces dt 
the extremities, and not the intermediate parts that have this 
analogy, 

A moveable galvanic apparatus may also be made of tvro 
plates, one of copper and one of zinc, twisted into spirals, 
suspended in the conducting fluid. This apparatus is more 
moveable, but greater precautions are necessary to avoid decep- , 
tion when experiments are made with it. 

I have not yet discovered a method of making a galvanic s^ 
paratus direct itself towards the poles of llie earth. For such 
a purpose the apparatus would require to be much more move. 
Able. 

Aixount of Sir Humphry DaTtfa Experiments. 

In repeating the interesting experiments of M. Oersted, Sit 
Humphry Davy found, that the umiing ■wire of platinum vat 
magnetic from its power of attracting iron filings. This wire was 
also found to communicate permanent magnetism to steel ban 
transversely attached to it, or placed transversely at some distance 
&om it ; while the same bars, when placed parallel to the wire^ 
had only a temporary magnetism when in the vicinity of the sp> 
paratus. 

The most important fact, however, in Sir Humphry Davy's 
experiments, is, that when the electricity from a Leyden battery I 
is passed through a wire or through ajr, the imre and air and the i 




Md hence when we place a magnet in a eontrary po«i| 
the poles which point tn the poles of the eonli are of 
name, the currents nill be found in the direction of the 
rent motion ^jf the sun. 

6. Tliis Uw embraces the phenomena of tlie ctrdinary action 
of magnets. 

7. It embraces also the phenomena of terrestrial mi 
by supposing electrical currents in planes per{)endicular to it 
direction of the dipping-needle, and which move from east to we 

8. There is no other difference between the pules of a ma 
net dian lliat one of them is found to die left, and the other 
the ri^t of the electric currents, which ^ve to steel the taa^ 
uetic property, 

9. When Volta had proved that the pofitive and negative 
dectrieitics of tlie pile attracted and repelled one another, ac- 
cording to the laws of ordinary electricity, he did not denun}- 
filrate completely the identity of the two Huids put in action by 
the pile and by friction ; but it became a physical truth, ptfr 
haps, when he shewed that two bodies, one of which was electri- 
fied by melallic cinitact, and the other by friciion acted upoo 
one another in every case, as if they had been both electrified 
by the pile, or with the ordinary electrical machine, — the 
kinds of proof are obtained with respect to the identity of tiie 
attractions and repulsions of electric currents and magnetti 
Magnetic attractions and repulsions, therefore, ought not to he 
as^milated to those which result from electrical tension, but 
those which I have observed between two currents." 

M. Ampere has communicated in his third Memoir, sevenl 
very important results, lie has aticceedcd in directing the u 
ing wire (fil conjonctif) hj the action of the earth. Setting 
from his method of considering the phenomena presented by 4)e 
uni(i»^ wires of magnets, he concludes, that the moveable part*/ 
the uniting wire ought to fonn a curved plane, and almost shut, » 
that there remains only between its extremities an interval 
sary to enable it to communicate with the pile, and that then the 



plane 




ill be carried by the action of the terrestrijJ 

fon 'perpendicular to tliat of the dipping-needle. 

been fully confirmed by experiment 

manner in which he Euspends this part of 
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Botuting wir«, he h«s obtained the moti<»i in a horizontal di- 
Kon, wliich L-on-esponds with the declination of the compass, 
^B a motion in the magnetic meridian corresponding to the 

^1 Account of M. Blot's Ej^periments. 

H)a the 30th October 1820, M. Biot presented a Memoir to 
^KAcadenty, an tlie Physical Laws of the Electro-Magnetic 
^■pomuui, which he had deduced from measures of the d&- 
^Bon and ilie oscillation experienced by needles placed near 
|p uniting wire. 

The following is tlie general expres^on which he has given 
tf the actJOD everted al a distance upon a particle of austral or 
boreal magnetism, by a very fine uniting wire of copper, of an 
indefinite length, and put in commiuiication with the two poles 
of a voltaic apparatus. 

From the point where the panicle reudes, draw a perpendi- 
ciikr line to the axis of the ivire. The force which acts upon the 
pBTbcle is perpendicular to this line and to tlie axis of the wire. 
Its intensity is in tlie inverse ratio of the simple distance. The 
Dature of its action is the same aa that of a magnetic-needle, 
whicJi is placed tangentially to the contour of the wire, so that 
a particle of austral and a particle of boroal magnetism would be 
drawn in opi>osite directions, though always in the same straight 
line determined by the preceding construction. 



Aw, XXVIII. — Account of the Piezometer, Jot Measurhig the 
Compressibility of Water *. Br Jacob Peukiss, Eatj. 

X HE Piezometer employed by Mr Perkins in his experiments 
on the compressibility of water, is represented in Plate III. 
Fig- IS, The end B of a cylinder A, three inches wide and ' 
eighteen long, being made watertight by a plate firmly soldered 
to it a cap C, also water-tight, was made to screw on and off. 
The rod D, xs'^^^ '^ ^^ ^^^^ '" diameter, and carrying a flexible 

■ Abri4ced flraDi the Piil. Tram, IBiO, Tart S. p. 321. 



r Comprtsaibilit;^ of Watfr. 
ring a, vas made to pass llirougli a tight stuffing box E. A 
caimon D, Fig. 12. capable uf containing the piezometer, vu 
fixed vertically in the earth, the touch-hole b^g plugged tj^ 
and tlie muzzle about 18 inches above ground. A strong o^ 
A, was firmly screwed on at the mouth, and in the centre of it 
a small forcing pump B, with a piston *ihs of an inch in (U& 
meter, was tightly screwed. A valve was introduced at the 
aperture C, to ascertain tlie degree of pressure, one pound of 
pressure on that valve indicating on atmosphere. The pteio- 
meter being introduced into the cannon, the water was forced 
in ijll the cap sliewed signs of leakage, tlie valve at the some 
time indicating a pressure of 100 atmospheres. When lit 
piezometer was taken out of the cannon, the flexible ring a wu 
. ei^kt incites up the rod D, which proved that the rod had beeB 
forced that length into the cj-linder, and that the conipreBsioii 
was about 1 per cent. In order to produce this compressioD, 
9 per cent, must be pumped into the gun, an eJi'ect arifiing from 
the expansion of the gun, or the entrance of the water into tfie 
pores of the cast-iron. 

On his voyage to England, Mr Perkins repeated this experi- 
ment frequently, and with the same result, by sinking the pe- 
zometer with fifty-four pounds of lead, to the deptli of fiOO fa- 
thoms, which pves nearly a pressure of 100 atmospheres. 

Being satisfied that the aliove piezometer would not shew bH 
the compression, he made smother, conHsting of a small tube, 
closed at the lower end, and water-tight. At the upper end 
the water entered through a small aperture, closed by a sen- 
sible valve opening inwards- It was then perfectly filled witli 
water, (the weight of which was accurately known) and sub- 
jected in a hydraulic (wess to a pressure of about 326 atmo- 
spheres. When taken out and weighed, there was found onin- 
crease of water, amoJi/nitng (o^i per cent. This water had been 
previously boiled, and cooled down 48°, and kept at that tem- 
perature during the experiment, which was performed before 
many scientific individuals. 

ade several curious experiments, hy anldl^ 

strong ^^^^^1^' bottles to different depths; but we must 

H>f these to the FhildRopbical Transactions, 

f any very precise results. 
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South 


East 
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Latitude. 


Longitude. 


Variation. 
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Aug. 2. 
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148 41 30 


Aug. 9. 
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149 20 


Aug 23. 


8 42 


SI t 


35 


151 5 30 


Sept. 6. 


9 58 


SI 1 


i 


161 26 } 


Sept. 8. 


8 51t 


SI 19 





151 49 S 


ScpL20. 


10 39: 


31 23 


10 


152 8 


Sept. 27. 


8 22 


81 24 





152 51 J PoR' 


MACeUAKBIE 


10 S 


31 25 


45 


161 53 54 


Ditto, 


10 111 


31 38 





152 48 


Oct. 13. 


9 33 



On ascending Mount Exmoutli, Mr Oxlcy was Gurprised 
with tlio remarkable effect which was produced iipun the coin- 
pass. On the tiigliest part of the hill, near its centre, fae pla- 
ced the compass before hiiii on tlic rock, and the card flew 
round willi oxtrcmo velocity, and then suddenly settled ^ op. 
posite points, tiic north point becoming the soutli. Astooiahal 
at tJiis phenomenon, he made the following observations : " The 
compass on the rock Moinit Exmouth bore S. 60° W. {its tnie 
bearing lieing N. 75' E.) and on raising it gradually to l)ie 
eye, the card was violently agitated, and the same point noir 
bore N. &V E. Alwut 100 yards farther soutli, the compau 
was again placed on the rock ; the effect on the compass im 
very different, Mount Exmouth Iwre E. 48° S., and the tfUtin 
the valley beneath S. ti" W. Tlie card, on raising the oooi- 
pass, was rather less a^tated tlian before, and from the eye 
Mount Exmouth Ixire N. 7T E., and the tent S. IS' W.» UlB 

" This observHiion was nia<le at Luadnono Hill, the efSieta of whirh wiB b 

,()tcMntlj' di.'Hi;ril>i.'rt 

t The! 

t Til J 
'■ II TlJ 
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"true bearing of die latter being S, 16J W. Thus the mag- 
netic fluid &eeme<l on this spot to have less influence on the ' 
I needle than on the spot where its power was iirst observed; 
id at a short distance from the base of llie hill, the needle re- 
ined its natural position. The rocks, when broken, were of 
Ijiirk iron-grey : they did not appear to contain any iron, for 
I when tried at the tent, the magnet had no power over them. 
I could not discern any regular stratum of rock, the hill being 
I covered with large detached stones, many of whicli form figures 
j^^e and six sides. 

J variation of the needle was observed by azimuth to be 

Having agaui ascended Loadstone Hill, Mr Oxiey repeated 
I ibesbore experiments witJi tlic same results. " Several diflerenC 
i op the summit ridge were tried, and the needle was 
nnously affected. The spot where the phenomenon was first 
dxerved, seemed to have the greatest effect on the needle, A 
n sewing-needle was strongly rubbed with a magnet, and 
Balanced on the point of the rock, when it was much agitated, 
sai the point flew round from tlie north to the south. The 
(icaile of the circumferenlor, taken out of the box, was affect- 
ed in a similar manner, only that when balanced on the rock, 
the fluid did not possess sufficient power to turn the point more 
iban one point of the circle instead of quite roimd, as when 
balanced in the compass-box. A compound magnet was Idd 
on the rock, and applied to it in different ways ; but it did not 
seem in any manner affected by the power which had so sur- 
prised us with its effect on the compass." " The observations 
made here placed us in Lat. 31" 13' S., Long 148° 41' 30" E., 
and I estimate the mean variation to be about 7^° Easterly. 
We found lliat no reliance could be placed on bearings taken 
wiUi the compass on heights in this vicinity, and I am fearful 
timt the bearings taken from Jlount Exmoulh will require 
verification, a difference of -1° being observed in some, when 
wimpared widi other bearings, which could not be supposed to 
U affected by the magnetic fiuid." 



Akv. XXX.. — Ruply to a Nate in the AnruOca de CJdmt iy 
M. Araoo, on the Pfiotphoreaeenee ^Fbtor-Spar. 

Xn the Jnnules dc ChUnic et dc Physique for July 18S0, ji. 287. 
the Eililor lias done us the liunour to translate the pi^ier On 
the Fftosphortscence of MiiteraU, pubhshed in the 1st VoIiUDe 
of this Journal, and also tlie Notice in the 2d Volume, On a 
Singular VcvdopemeiU of CryskUline Structure bif PhotphO' 
reicencc. To the translation of this last notice, M- Arogo bid 
thought proper to add the following harsli observations, without 
taking the trouble of understanding the notice to which it is ^ 
pended; 

" Note du Redacteur. — Je laisse nu lecteur a. juger sH n"«s( 
pas au nnoins extraordinaire, qu'apres avoir rcinonte jusqu's 
Benvenuto Cellini, pour tracer I'liistoire des recherclies que let 
physiciens ont f;utes sur la phospliorescence des mineraux, ]U. 
firewater ne sc soit pas ressouvenu d'une note de Pallas, qui a 
^te inseree en 1783, dans le tome 1=^ des Memoires de PetCiV 
bourg. Je vais reparer cet ouhli. 

" M. Pallas nous apprend que le Kpath-fluor de Catherinen- 
bourg deviL-nl lunnneux a la simple chaleur de la main, lot^ 
qu'on Vy tient renCerm^ une demi-minute seulement. La lueUr 
que le cristal repand alors est blanchatre et ))ale; a la chideurik 
Teau bouillante, cettc lueur vcrdit ; par uii temperature plus 
cleve'e, la luraierc phosphorescente passe d'un vett celadon SU 
plus beau bleu de turquoise; phcnouienesque les fluorBcotnmuiw 
nVffrent jias- 

" La couleur geiierale du filon est un violet pale; on miS. 
par-ci pnr-lfl des parties plus foncecs ; ailleiu's on remarque des 
couches d'une transparence blanchatre tirant par fuis sur le vert. 
Ce sont Ics vcines verdatres qui jouisscnt au plus Iiaut degl^ 
de la vertu phoaphoiiques, et qui passent poi' la chaleur au liku 
le plusvif. Dans le fiuor qu'on trouve i la montag;ne d'Oubdu- 
koiin, prcs du Seleiiga, et dans celix de Breintcnbriuin en Sttif, 
qui sont vJHk^vert sur un fond violel, Ics vehwi rertet df- 
vienncnt^^^^^^^tp- un thaiair mciHocre, tandls queleroi' 
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lueur getisiblc, ct quelquefois n'est point pliosjiho- 



Ihe preceding passage, which wc have printed hteratim as it I 

Htands in the ori^nal, evidently contains two charges, the one I 

acpressed, and the other implied. The expressed charge is, I 

that I have very strangely omitted to quote Pallas's experi- I 

ments on phosphorescence; and the implied one is, that Pal- I 

bt't paper contains the same discovery which 1 have announ- I 

od in my notice On a Singular Dcvehpem^nt of CrystaMmt I 

Simctart hy Pkosp/iorescence. , I 

The first c]iarge is imwortliy of noticG^; as an autlior is en- I 

titled to g^ve, as he pleases, either a short or a copious history I 

of Hie subject of which he treats. The experiments of many I 

other philosophers are omitted, as well as those of Pallas ; and I 

the blame of omitting his name, must be shored with Mr Wedg^ I 

wod, Haijy, and every other writer on the subject that I am. I 

acquainted with. I 

The other charge, which was intended to be a moi-c serious I 

one, is founded on an utter misconception of the result annouH' I 

ced in my notice, arising, it is to he hoped, from an imperfect n 
aequaintance with the English language. 

The result obt^ed by Pallas may be thus expressed : " In , 

the flu<»?of Oiiboukoun, &c. which have green veins on a violet | 

ground, the green veins are phosphorescent with a moderate J 

beat, and the violet part is opaque." Now, it was knowa I 

to bU the world, that green fluor gave out a green light, I 

ind blue fluor sometimes a differently coloured light; and 'I 

every child who has amused himself with heating some oF I 

die Derbyshire spars, which are generally blue and green, I 

Oould not fail to notice, that the green gave out one light, and I 

the Wue a different hght, or perhaps none at all. This fact I 1 

am observed repeatedly ; and if I had published it as a new ' 
diBCBvery, I might have been justly reminded, in the usual lan- 

gaage of civihty, by those who had a tender regard for Pallas's J 

reputation, that he had anticipated me in tliis fact. J 

The result, however, contained in my paper, is very different 1 

from tills. I take a piece of fluor-spar, which has perceptible veins I 

in one part, and no appearance of them in another ; I place it on I 
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a hot iron, and directing my atUntion to the part 
I find tliat the phosplioretcent matter is arranged 
vehu, (alUiough no veins are seen), and upon looking to tht 
part with veins, I obsorv*, that the vans rendei-ed visble by 
phoBjiliorescence are parallel lo tlie veuis visible to the eye. 
In this ex)>erin)ent, I gmy no atleution to the phospfaoicttsioe 
of the veins visible to ihe eye ; hut 1 remark, that each 
turn (not the strata visible to the eye, but the strftla rendei^ 
ed visiblf hy phospJiorescencc) emits a phosphoiic li^t peco- 
liar to itself. If any ground for misconception existed, it ttn 
entirely removed, by comparing the effect uow described to thri 
produced " in a piece of chaVcy Tahaslteer, of an vmfina 
whitentss, wfiere a veined structure is exhihlied, ajler the par- 
tial disdiarge nfike- ml which it had unequnUy absorbed.'' Will 
the reader believe, that these three lines, tliough containing a 
eurioue fact, and highly illustrative of the subject under dis- 
cussion, are not only omitted in M. Arago's translation of my 
paper, but are the only lines in it that are omitted • f 

If the object of my notice had been to communicate the fut, 
that a veined structure gave a veined phosphorescence, it woulil 
have been entirely Inconsistent with the title of it, wliich expra» 
ly states, that it is upon a Singular DErELOPEUENT of Cryh 
Udline Structure by Phosphorescence ; and when I found a Tcln. 
ed structure thus luminously displayed, whore the eye could 
not discern it, I had recourse to a microscope, and even then 
I found that tjic phosphorescence exhibited vans which conU 
not be detected by the applitalion of that instrument. 

But let us suppose tliat my notice had nothing to do with the 
developement of crystalhne structure, where it was not otherwise 
apparent, and let iis suppose tliat it was only, like that of Pallas, 
a simple experiment on veined fluor-spar. Even in this pnal 
of view, it contains a new result. Pallas observed in a piece (rf 
wolet spar, with green veins, that the green veins were pho)jA»- 

' Thai ihpse lines were intentionally omitled, Is vcrj oLvionaj foiintiwjfc 
the translolicin of mj notice, the Editor Bays, " JhraW 
the aulislanco, he has gjvcii the vkaU natiiiv, eiMpI* 
he Editor had iKihnps aomc gMit muon ^ 
he Annales dc Chimie. 




The reader cannot fail to have remarked, that M. 
by means of /talk printiiig, contrasted Pallas's 
with mine ; and he must hoTc concluded, tliat the words in Ita. 
lies, taken from Pallns's paper, arc his own. It is however not 
so. Instead of " tandis cjue le reste ext encore opaque^ M. Aiago 
substitutes, " tandis que le reste fCevut auctme Itieur senatbie," 
by which alteration, the incftiitious reader supposes, that Palla; 
observed in his veined specimen two diHerent kinds of Itiettr, one 
ve^ie, and the other imcnsibk, — the last of which is a speciefl of 
phosphoric light witJi which we are not acquainted. 

In his zeal to do justice to the trivial merit of Pallas, in (^ 
serving tlial green veins were luminous, and the violet masi 
opaque, the learned critic has not scrupled to do Injustice to ber 
Imperial Majesty the Empress of all the Rus^as, who actually dis- 
covered, as Pallas informs us, tlie only important fact in his paper, 
respecting ike change of colour hy a c/tange qffemperature, whidi 
M. Arago ascribes to Pallas. Now, we venture to say, that as 
the Empress Catharine made experiments on the phosphorea^ 
ccnce of the veined fluor-spar of Catharinenbuig, she could Bot 

fpaiBWuF du lilon, qui mDntre unc cristallisalion confuse trmsveisale, esl uq tWd 
gUe, en quelqne cndroits pluE fonc^ ; Ic milieu de la largeur du tHon contknt ia 
portions d'un traosparenl hlanehitre, quelquefbiB verdalre, dont une paitienU- 
tache en crystaux irrfguli^rs &, cuboidea, dont lei petiM morceaux oHreut queiqui 
cxmiiplcs. Cea ftogmens verdtttres contietinent la plus belle (one verti pboifibB' 
liqnB A paisent it la choleur au bleu le plus vif. J'ai remsrque, que ce petits trig- 
mens developpent leur liieur phosphoriqueila simple chaleur de la main, lotsqa'oo 
les y tienl renrcmiSa pendant une demi-minutc seulemenl. La lueut qn'Ds !*• 
pondent, n'eat aJors que blanrhalre & pile, niaia elle verdil k In chaleur de l"*! 
bouSIantc, & un degri de chaleur plus fort sugmente I'inteniit^ de cetle conlew 
& (lend I'atmDsphJrc lomincuse da ia pierre k plusieura ponces. 

■■ Le flaoT phosphorjque'dc Gorp«iiIierg, dont la liuniere est auesi im pen verd- 
ixxB, biheI que le fluor verd (rouvi dans les plus gnuides profondeurs du Scblangtn- 
berg en Slb^ne, n'ont jamaia montri le meme degi4 de couleur & de liuniere. Too 
tea EUlrea lluora que j'ai esBojl, soht Infinimenl moins lumineui et n'ofilait ija'iBie 
laeur fbible blanche on ptlle, au meme degre de chalfur. En fklsant i cctteoeci- 
aaa dUbiens essays comparatiFa avee plusieura Suors de Saie, d' Alsace, de Can- 
onalle, du Derbyshire & dc Siberie, j'ai remarqu* qu'en general les Suora Vcfdi oa 
verditres pboanli'ir' "it plus prooiptemeni & avec plus de vigiieur, que cetaqui 

ive i la montBgne d'OuboukOnn, pi^ dn St- 
lenga, & da^^^^^^^^Bltenbrufn en Saxe, qui est veini du verd aur Oil tmd 

lineutes par un chaleur mcdioere, Unii>'q»i! 
nielquefois )a partie violette ne phosphoriK paatdv 

. Fclrop. turn. L. pp. 157, ISS. 




Dr TraiU on tlie S^eci/Se Gravitif o/' Sea Water. 
fiul U> have anticipated Pallas in the observatioD, that liie grecD. 
veins were more phosphom than the violcl ones ; and, out (f 
respect tu the character of that distinguished female, ye B. 
our nest history of phosphorescence, place her by the ade of 
^GDvenuto Celiini ; and, in virtue of this resolution, we herehy 
replace the Phosphoric Gem in the diadem of her Imperiaf ' 
Majesty, and renounce for ever to her and tlie heirs of 
ha royal reputation, all the honour of a discovery, which, in 
iselGsh moment, we arc said to have assumed to ourselves, IQ 
the deep distress of M. Arago, and all lovers of truth and 
candour. 

D. B. 



XXXI. — Experiments on tlie Specific Gravity of Sea Water 
dratm in different Latitudes, andjrom various D^t/ts in the 
Atlontk. ByTHOMAsSTEWABTTBAiLi,,M.D. F.B.S.E. j 
ite. &c. In a Communication to Dr Bbewstek. 

In the course of some experiments on the specific gravity of 
SiStrpnt fluids, I had occasion to examine sea-water drawn ta j 
different latitudes, and from various depths ~m the Atlantis ' 
Ocean. The result is somewhat remarkable ; and though the 
nomber of my experiments may not entitle me to deduce from 
tbem a general law, yet their publication may excite the atten- 
tion of those who have opportunities of repeating them. The 
specimens of sea-water were procured at ray request by nautical i 
fiiends some time ago ; but all were talien up within the same 
year. Each specimen filled a common glass bottle, and had a 
label immediately affixed to it, indicating the place where it wa» 
obtmned. The water, from considerable depths, for want of beU 
tec apparatus, was procured by the following contrivance. It was 
hxmd that a bottle might be so corked as to prevent the admis- 
aon of water, until the pressure of the superincumbent column, 
on »nking it by an attached weight, pushed the cork inwards, 
when the escape of the air, and the filling of the bottle with 
water, again forced the cork into its neck, and thus obviated the 
change of displacement of the included water, as the Iwttle was 
drawn upward. The pressure required to force the cork being 



ascertained by previima cxperinient, the bottle, thus jpmwnt 
was sunk to the requisite deplli ; and aiict reiamaiag Utero fcr 
lialfan hour or more, was drawn up aud immediately se<;iired. 

My experiments were carefully conducted by means of a deUr 
cate liaiance, and a thin Hask, caiiahlc of holding upwards of 1D50 
groins of distilled water, when its ground stopper was adjusted. 
A bottle of distilled water, and all tlie specimens of sea-water, 
were reduced to the same temperature, by being placed for man; 
Jays on the sanie table, ii) a room without a fire ; and to pre- 
vent error from this source, *ach hquid was examined by a good 
tbermometer previously to the experiment. The weight of 1^ 
distilled water bearing the same ratio to the weight of an equal 
volumeof the other iluids, as 1.0000 to the sought spedfic grvu- 
ties, i» the ample foniiula from which the following table ia ^ 
duccd. 

TalU of Specific Gravities at Temperature SV 
1. Sea-water drawn from llie surface, Lat, 47° 47' N, 

Long. 10° 40' W. 
3. Ditto from the depth of 40 fathoms, ditto, ditto, = U0SIS9 
3. Ditto from the surface, Lat. 37" N., Long,9°W. 

off Cape St Vincent, - •- = 1.0881 

4> Ditto from the surface, Madeira, bearing NE. 

distance 16 leagues, - - =1.0284 

5. Ditto from the depth of 40 fathoms in the 

same spot, - - - =1.0286 

6. Ditto fi-om the deptli of 36 fathoms, Lat. 26^ N. 

Long. 64" W., during a voyage to Demerara, = l.OSSt 
7- Ditto from the surface, Lat. 22" 11' N., Lon- 
gitude not given ; but as it was in the same 
voyage as No. 6. it was probably more to 
the west, . - - = l.(^ 

^, Ditto from the surface, Lat. 8° 20' N., Longi- 
l' tuile not given ; but as the three last num- 

obtaiued in tlio same voyage to 
Ipd this one, at my request, was 
Ijiptain supposed tliat bo 
I ii ilay or two, there um 
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be little doubt of tlic ship bciug at tliis time 
just off the moutli of the Orinooko, =1,026% j 

In calculating tlicsc specific gravities, I had canied them to* I 

i decimal places farther ; but I have suppressed these i 
t Tahle, because it might appear an afteclation of accuracy 
liich the case dues not admit ; tor the difference of a single, , 
Ehofa grain in w^ghing each fluid in the above exixriments,' { 
Mdmake adifferencc of nearly ,j,Jojith in ihcir specific gra-' 
; or would alter tlic last figure of the present decimal 

e inferences to wliich these experimonts lead, arc, 
Us^ That the specific gi'avity of the waters of the Atlantic in- 
s as we approach the Equator. 

I, That the specific gravity of sea-walcr increases with the. 
Ii from which it is drawn- 
L The only exception in the table to the first inference is No.8. ; t 
A the great diminutioa of density here obser%'ed, is undoubU | 
ly owing to the vast mass of rushing water poured into the 
ocecn by the Orinooko, the stream of which is said to discolour [ 
% many leagues from land, and at a considerable distance ] 
n the shore to preserve the freshness of its current, 
rhe results of Captain Scoresby's experiments on the spo- 
B graWty of sea^water, seem to agree with the inferences ' 
bve mentioned, This intelligent navigator foimd, that the 
mty of the waters of the ocean, near the meridian of Green- 
1, gradually diminished from Lat. ST 42" N. to Lat. Gff' 46' i 
J at the former 1.0S80, at tlio latter 1.0263. In higher 
ides, or in confined seas, we cannot expect to find a unifor. 
imty in such results ; for the influence of the ice in the o 
and of situation in the other, are sufficient to conceal such mi- 
nute differences. On referring to his valuable work, an esami- 
nalion of his experiments on the density of sea-water, at differ 
rent depths, will confirm also the second inference. The few 
exceptions to it in Captain Scoresby's Table, may be explained 
by the influence of currents, and irregularities produced by the 
wighbourhood of ice, which is known to exercise a powerful in- 
fluence on tlie atmosphere, and on the waters. In the prosecu- 
n of this intcicsling subject, no instrument appears more ad- 



v» 



WW' 



mirably adapted to procure water from any required depth, 
without chance of eiror, than tliat gentleman's marine diver; 
yhlch, with simplicity of construction, unites every propeni^ 
l^ian can insure accuracy and convenience in those delicate in- 
vestigations for which it was intended by its ingenious oontriver. 
I am at a loss what reason to assign for the increased denslj 
of water brought up from considerable depths ; ujiless, accoi- 
diog lo a suggestion offered by my friend Dr Brewster, it nay 
be owiqg to the iv}perfict elasticity/ of water, which prevents il^ 
panicles, when compressed by the superincumbent colunm, from 
r^aining their original condition, when the pressure is remored. 
A curious aeries of experiments might be made on the mecha- 
nical compression of water, by employing the bathometer of Mr 
Perkins, the inventor of the method of miillipiying coppa- 
[^ates by engravings on steel. In this machine, water inclosed 
in a brass tube, the sides of which need not exceed j'„lh of an 
inch in thickness, is compressed by a solid piston, sliding in a 
leather collar, and acted on by the superincumbent columti 
I when simk in the depths of the ocean. This seems one of the 
simplest means of producing an immense pressure ; and when 
conversing with Mr Perkins, I remember his stating that the 
piston did not exactly return to its original position, on brisg- 
hig up the instrimicnt. 
Liv 
December 9. 1820. 
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Art. XXXII. — General Vicwoftke MonOdy Mean Variation, 
and the Mean MontlJy Diurnal Variation of the Needle, wiiA 
Tables of tJte S lute of tlte Atmosphere at t/ie tvme of the Mag- 
nctical Observations. By Colonel Beaofot, F. R. S. In » 
Communicaiion to Dt Brewster. 

,1. HE following Tahje conlaja'^ the morning, noon, and e 
ing mont^^ n wcsterij variation of the magnetic needW 
DilF.^ denote the increase and c 
ui ihe same months of the dijler^ 
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meter, ThttrmDinoter, and Ilypujiieter, (De Luc'b>, at (he bma of ibe MMdq 


and Eveoing Oliserviiions ot the Magnetu: Needle; also the prevaBitig W1mU|l 


of Rain, Kvaporation, and the M«aii Heal of each Moiuh, by a regular *tti«4 
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66,0 




SW 








«9.gaT 


89.387 




37.6 


11.2 




75.1 


68.9 




SW 





,. 




Vvb. 


JB.878 


29.886 




38.8 


37,3 




74.3 


6fi» 




SW 








Mnrch, 


39.151 


29.13« 


29.187 




43.6 


39.8 


66.1 


57.8 


51.4 


SW 


8.330 


i-'si 




Ajiril, 


29.21.1 


29.291 


89.322 


41.5 


49.9 


46.1 


62,9 


51.7 


55.0 


NE 


3.740 


8.M 




Mbj, 


98.393 


29.463 


80.183 


51.7 




53.1 


52.8 


42.1 


47.1 


NK 


2.465 


%n 




Jan., 


29.59? 


29.586 


89.610 


68.8 


71,5 


65.2 


43.1 


32.7 


37.5 


SW 


0.330 


Mi 




July, 


29.629 


29.621 


89.62S 


05.8 


T3.3 


63.1 


43.8 


33.8 


3T.7 


NW 


0.670 


7.01 




Aug. 


89.695 


S9.e05 


29.611 


88.3 


68.» 


63.1 


41.S 


3a4 


3S.S 


NW 


0.491 


T.M 




Sept. 


39.346 


89.386 


29.357 


54.9 


68.! 


S8.3 


61.1 


44.6 


51. 1 


gw 


aiwi 


SM 




Ort. 


29.111 


89.391 




51.6 


57,9 




7a4 


57.1 




SW 


1.384 


1.91 




Nov. 


29,391 


29.357 




4&5 


51.4 




77.7 


65.2 




SW 


2.412 


LOi 




Dec. 


29.eii 


29.607 


... 


35.6 






79.6 


65.6 




NE 


1.215 


0.53 




1819, 




























Jan. 


89.670 


29.301 




36,8 


483 




81.5 


63.5 




8W 


1,906 


IM 




Fe^ 


89.178 


29,166 






42.6 




78.2 


55.9 




NW 


8.888 


IM 




Morrf,, 


£9.386 


29.682 


29.333 


12 


4«-8 


46.3 


65.3 


58.8 


5L1 


NW 


1.1 as 


s.et 




Apiil, 


29.321 


29.332 


29.329 


49 


58.7 


1ft T 


S3.5 


40.6 


49.6 


SW 


8.468 


3.M 




May, 


S9.U0 


2n.435 


29.489 


548 


61. 1 


d5.S 


48.9 


37,3 


41.2 


SE 


3.06S 


t« 




Jmie, 


29.162 


29.462 


89,156 


57.4 


62.2 


57.3 


S3.5 


44.6 


49.8 


SW 


1.950 


«.» 




July, 


89.233 


29..i3g 


211.556 




68.7 


63.0 


57,0 


44.9 


58.8 


NK 


1.514 


iBi 




Aug, 


29.599 


29.579 


26.565 


62.8 


Ta9 


05.1 


66.9 


48.5 


60.0 


Ntt 


8.520 


4,11 




Sept. 


W.Stl 


89.519 


29,519 


56.7 


62.9 


58.1 


79.8 


64.7 


67.5 


SW 


a<is 


3.61 




Oet. 


29.370 


29J6S 




47.7 






79.9 


eas 




NW 


1.610 


a-a 




Nov. 


W.253 


29.833 




37.4 


42.0 




79.9 


72.8 




NW 


I.T61 


].id 




Dec 


a9.?*3 


29.883 




32.4 


36.4 






75.5 




SW 


2.489 


O-Tl 








Jan, 


89.378 


29,102 




2&S 


33.1 




8a8 


73.9 




SW 


l.08d 


03t 




Feb. 


29.51H 


39.4 J9 




30.4 


38.7 




82,9 


74-1 






1.143 


&fl 




Man*, 


£9.103 


59.139 


29.895 


3T.6 


44.5 


46.3 


74.8 


63.6 


67.4 


NW 


aS46 


4^11 




April, 


89.470 


89.411 


29,517 


47.9 


55.6 


51.6 


67.5 


59.3 


63.3 


SW 


1.505 


3.7i 




my. 


S9.375 


29.352 


29.339 


51.9 


58.8 


53.3 


66.1 


58.6 


63.4 


6W 


3.SS3 


4.J1 




Jane, 


id.lI'O^M 1.3US 


57.1 


63.4 


58.3 


69.8 


63.8 


64.5 


NW 


1.724 


4lS 




July, 


S9.5U^^^^d^ 


60.3 


65 7 


60.5 


69.1 


eai 


67.5 


NW 


1.936 


3-91 




Al«. 


89.4«^^B^BU59.3 


6.^6 


6(1.1 


70.5 


59.8 


63.4 


SW 


1.998 


4.9 




Sept. 


Eg.5^^^^Bia» 


61.1 


56,3 


71.2 


47.B 


61.1 


SW 


8.8S8 


%M 




Oet. 


29.20^^^^H^6 


51.4 




71.8 


61.9 




NE 


e.53S 


&a 




.V«v. 


29.371 


^^^' 


ika 


-■ |7fi.? 


70.0 




NE 


i.taa, 


M 


L 




r 


1 


I 




J 



^™ Colonel Beaufoy ott ike \'artal\0Jt qfi\ 


c Needle. 1^^| 




■ 




1 i 


i 




^1 


ffi e ffil 


k 

X e 


i 


c' 


li 




fn 


Inch. 

1818, 89.808 

1819, 89.389 


Inch. 
!9.*81 


Inch. 

9.169 
9A6i 


1H.I 53.5 


5fl!3 59! 

ie.3 68. 






sw 


Inch. 
8.641i 


Inch. 

35.150 


50.0 
49,3 


4 55.8 


53.5 


TABLE, conUimngUic Morning, Noon and Evening Mim Ahnu.l V 
of Ihu M.OKIT.C NeKon, during thu Years 1B18 and 1819. 


'"'"'""■'I 






(Moming.l8i°3i38 

IB18, -jNoon, J. a* 43 26 

(Evening, ( !4 37 10 


( Morning, 84 33 Ofl 

1819. -J Noon, 84 iO 63 

(Evening, 84 34 (3 








l-ABLl 

Tea 


, cowflining the M..N Momt.-iv D.unx.L V*«»t.ok of tl» BCwmtm'; 
01., between Mocuing aiid Noon, and Noon nnd Evening, for Threi* 
re und Nine Months. ~J 




"•■""- 


IS] 7, IBIS. 


Years 

1818, 1819. 


Yenrs 
1819, 1880. 


Ytnr* 
1819, 1880. 


Mean.| 


J SIT, 

(Moniig,) 

ApfOjNoon, f. 

Evening,) 


la' Ji" 

8 42 


io'm 

8 U 


10' 33' 
8 10 


9 si" 
8 31 


ii'oo's 

S 85 a 




Morning, ) 
Mny, - Noon, J- 


10 15 


9 31 

7 14 


n 40 

7 12 


9 86 
7 0« 


9 33 J 

7 81 ■ 






Morning, ) 
June, -J Noon, I 


11 05 
7 89 


11 a* 

7 31 


10 13 
C38 


a 80 

a 88 


10 38 13 

6 43 . 1 






j Morning, ) 

jKljr. J Noon, J. 

( livening, J 


10 5! 
6 23 


10 3S 

e *s 


S 41 

635 


ID 10 

5 34 


10 SB 
6 19 






[Morning, 

[ Evening, 
( Mornii-g, 
Sept. 1 Noon, 

(Evening. 


U 3i 

06 


11 18 

8 08 

10 S3 
1 54 


10 16 

8 85 

9 Ofi 

B 06 


35 

6 4S 

S 13 

7 30 


10 41 

8 UG 

9 87 . 
.3,,| 


M 


6 ^ 




_ ( Morning, 
°='- i Noon, 


9 40 


7 58 


6 41 


938 


8 1. i 


n 




(Morning,- 
'*"'• ( Naon. 
„^ /Morning, 
""■ 1 Noon, 
laiS, J Morning, 
Jan- jNoon, 


6 


06 


8 17 
4 IS 

4 1! 

5 33 


e 01 

3 51 

3 48 
5 49 


5 IS 


6 85 
4 S8 




59 
89 




(Morning, 
Mar. -! Noon, 

(Evening, 


B 19 

7 30 


8 84 

85 


8 46 
5 48 




8 30 
6 41 




i 






J 


1 



Ast. XXSJVt.^Proceedhigi of the Jtoyal Socie^ ^Edk. 
burgh. 

Nov. 6. 1820. X HE Royal Society resumed ils Gittiogs (of 
the ensuing gesaon. 

A paper by Dr Buttbe was read, On ifte. Spontaneous Sii- 
pcrston of Cataracts. Id ihis paper, the author gives SO to- 
Count of Some ciises that came within his own observatjon, yrhai 
the crystalline lens, in its opaque state, disappeared spontfineotu- 
ly, independentof any injury or mechanical cause. TheM ftctt 
explain the remarkable circumstance of persons having recorered 
their sight without the aid of art. Dr Butter attempted to ae> 
count for tile spontaneous dispersion of cataracts by the foBeW' 
ing considerations. 1. By supposing some change to take place 
either in the quality or quantity of the aqueous humour. S. Sane 
loss of vitality in the leus, in its capsular, or in both, whereby it 
may be cast off from the surrounding parts. 3. Some moitHd 
derangement in the tunic of the vitreous humour. 4. Some vio- 
lent shocki or compt^ssion of the eye-ball, by its own nnudes, 
of which the patient may not have been Sufficiently awar^ to 
refer it to a precise period. 

AW. 20. — A paper by Dr Dyce was read, On the NaiaM 
ajid Propertk^ of Akohol, and on some Instruments Jbr Met- 
turing the Specific Gravity of Mvctures of Akoltol and Water. 

Nov. 27. — At a General ifceting of the Society, tlie foUor- 
ing Gentlemen were elected Office-bearers and Counsellon: -^ 



\ Vice-Presidenl*- 



Sir WiLTH Scott, Baronel, Presidem. 
Right Honourable Lord Gray, ) 
Hon. Lard Glenlee, 

Dr Brewster, General Sectetarj. 

James Bonar, Esq. TreasatCT. 

James Skene, Euij. Curator of the Mascua. 

PHYSICAL CLASS. 

Sir G. M.ncksniie, Baru President. Alexander Ir»ing, Biq, I 

ounsellors from the PhjsicHj Class. 

Dr Hope, 

r WoUooe. 
Heniy Jardine, "Etn. 





Humboldt, and, by giving a position to llie two poles, and at- 
suming their temperaiure, he deduced a general fbnnula for sll 
ntendiaiis, and ahuwed, that tlie difference between the calcula- 
ted and observed results were far witliin the lunit^ of the errore 
of observations. The form of the isothermal lines resembles gene- 
rally that of the isochromatic curves which surround the resultant 
axes of crystals with two axes of double re&actjou. lu oonclu- 
dJDg tius paper, (he autlior pointed out the analogy between the 
magnetic and the isothermal curves in the polar rc^^ns : he no- 
ticed their similarity of position, and, conjecturing that these 
isothermal poles might have a motion of revolution round the 
pole of the earth, he shewed how, upon such a supporation, ttie 
low temperature of ancient £uropc might be expl^ned, and' i 
how we might account for the remains of plants, and land and 
sea animals being found in climates where they could not now 
exist. 

At the same meeting, an account of the Journey of Alexan- 
der Scott, through Africa, drawn up by Dr Trmll, was read, 
See this Number, p, 38. 

Alexander Irving, £sq. communicated an extiiict of a tetar 
which he had received, giving an account of the Earthquato' 
which was recently lelt at Leadhills. See p. 213- 



AsT. XXXIV. — Proceedings of ihe Wemerian Natural Hi*- 

lory Sodett/. 

A'ug. 5. 1820, iVXB Gkeville read a paper, containing an 
account of some of the Cryptogamous Plants of Devondiire, 
and communicating some new facts relative to several species 
of Fucus, particularly one discovered by Mrs Griffiths, so well 
known by her botanical researches. She had long obser\-ed, 
that when Fucua lacimatus occurred without the marginal 
processes, in which the seed-bearing tubercles are contained, 
the margin was of a «larker colour than the rest of the frond: 
diis, on a an '' ' examination, proved to be formed by ex- 
tremely nd^^^^^i seeds. Mr Greville has since confirm- 
ed Mrs (^^^^^^^^u-\'alion ; and Fucus lactnialus must, 
therefore, ^^^^^^^^kose which have two modes of jruc- 




*ifiiation. Daring his stay in Devonshire, Mr Greville was 
L imuiuite enough to find Ortlioiricum Llj-clii, whicli had never 
I teen detected out of the New Forest Hampshire, and also an 
I sbundant IiabitaL for one of the most beautiful mosses peculiar 
r to Great Britain, Bartramia arciiata. Among other observa- 
[ tioas on Fontinalis squamona, Mr Greville mentions, that when 
I dried, this moss has a very peculiar smell, not unlike that of 
some wooUen-clotha before the oil is washed out. This smell, he 
adds, is never to be perceived in Fontinalis antipyretka, 

Nov. 18. — A communication from Dr Barnes of Carlisle to 
Professor Jameson, was read, giving an account of an aged per- 
son in Cumberland (Mr Bowmari of Irthington,) who lias noW' 
completed his 115tii year. (Tins paper is printed in llie pre-> 
wnlNumberof this Journal, p. G&.etseq.) 

Professor Jameson then gave a general account of the Voyage 

1 of Kficovery made by the ships Hecia and Grijier, under Cap-' 

1 l«n Parry, (This communication, in an enlarged form, is also 

■ printed in the present Number of this Journal, p. 144, et seq.) 

^^ut the some meeting, extracts of two botanical communica- 

^H|ii were read : 1. From Mr R. K. Grevitle^s observations on 

^Hp Flora of the Arctic Regions, with a description of a new 

* ^eciea of Polentilla, (named P, Jamesoniana,) discovered by 

Mr William Jameson, surgeon, an active and intelligent natu- 

ratit, wlio has made two voyages to Baflin's Bay : % From Mr^ 

D. Don's Descriptions of several new plants from Nepaul. The 

fullowiiig are the names of the plants described by Mr Don : 

RhDdiJdendron aetosu 



anthU|)ogan 
campunulDtun 

Andromeda cupreesifomn! 

Lilium Nepalense 



Delphinium scabrifbHum 
LcontrHlon eriopudum 
Tragopogon gradle 
Saussuiea gocslpiphonu 



^^pBoih of these botanic.il ]}iipei-s will appear in the Third Vo- 
^Tme of the Memoirs of the Wernerian Society, about to be p 

Wirfied. 
-Dec, S. — The following gentlemen were elected Office-Bearers 

anil Coiinwllors for the year 1821 : 




Vice-Pwridantfc 



RaaiKT JiKtwMt £:«]' ProL Nat. Hin. Bdin. l*i««)d(«H- 

Slr pBtrick Wfllkei, 1 

T. MBckcniac, Ci^. M.P. { 

Hoben SleveDMin, Eh). 

Dtvid Psiconu, Beq. 
P. Neill, Esq. Se«retBry. Wm. Ellis, Esq. TrefuDi«r. 1 

Jalnti Wileon. SsH- Libraiiin. P. Byrne, Esq. Pauiler. 

C0D«C1U 

ThoTDU Sivrlgbt, Esq. Wm. Newbjgging, Esq. 

Dr Jamn Gregory junior. Dr Samuel Hlbbcrt. 

Captafn Thonuu Bravn. Pat. Small Keir, Esq. 

Cplonel David WaiiUDCoiV Itobcrt Bald, Esq. 

Dec. 2,— Professor Jameson read an account of the p 
of the Overland Expedition from the Settlements on the dmO 
of Hudson's Bay towards the Arctic Ocean, and exhibited achart 
of die nortli-west ado of Hudson's Bay, drawn by an Efl^M- 
maux. (Thb communication will be found in our pres^ Num- 
ber, p. 141., &C.) 

At the same meeting was read the first part of an Acooimt of 
a Voyage into Safjtin's Bay, by Mr William Jameson, surgeon. 

Dec. 16.— Mr Adie exhibit«d, and read tlie description of, tn 
instrument for ascert^ning the specific gravity of bodieOf witfe. 
out the use of weights or calculations. This instrument iB equal* 
ly accurate with the hydrostatic balance; but the (^Kfatks flf 
talung the specific gravity liy it is much simpler, is done JD a 
much shorter time, and the instrument itself is greatly dieapeTt 
Experiments were made wjtli it before the Society, ttj ijie satis- 
faction of all present. 

At the same meeting, Mr John Deuchar expl^pcd the irnture 
of an apparatus, suggested some time ago by Colonel Yule, fiir 
firing ordnance without the use of a light or the usual primes 
Mr Deuchar also gave an account of a number of experimentg 
performed with the above apparatus, several of which he shered 
to tlie So(ciety ; in one of these the flame passed through three 
pieces of the wire-gauze used in Sir Humphry I>avy's safety 
lamp ; and in another was shewn the singular result of the Amne 
passing thrutt' me gunpowder without setting it ojf. _ __ 

■T J 




irat P)alotophy.-~Astraiiomy. 

Am. XXXV. SCIENTIFIC INTELLIGEKCE. 

I. NATURAL PHlLOSOPaY. 

abtkonomy. 

I. ObaerviUiona on ihe Solar Eclipse of September 7. 18S( 

' '—Colonel Beaufoy made the following obscrvaUons on the lata 

[ Solar eclipse at Bushey Heath, in West Long. 1' 20".9 

**" ■, and North LaL 51° 37' ■14".3. 

Apparent Tiinc at Buihey Heath. Tempenlurt 

Oh 22- 57" 63° Fahri J 



3-restest observation, 

EihI, 



5S 45 
14 47 



61 
64 



Mr Fox observed the end of the Eclipse at Plymouth in 
West Long., - 4" IS* 45", and 

NortJi LaL - - 50° 22' 24" 
Eclipse ended, - - 2^ 68' 56" Apparent time. 
Dr Bumey observed the Eclipse at Gosport; 

Mean Time. Tempelature. 

fejipse began, - - Igh 16' J 70° Falir. 

'Greatest obacuralion, - 1 46 j 61 

Eclipse ended, - . 8 10 64 

2. Behoni's Observations oftlis Annular Eclipse of the St^ 

o/ the 6th May 1818. — " Proceeding on my voyage, the nex^- 

<3ay. at about a league before we reached Acmin, on the Stfi' 

^4ay ISlfi, at 8 o'clock in the morning, I saw the finest eclipse 1 1 

tever beheld. The moon at its fuU passed completely before 'I 

Uie sun. The eclipse lasted about three quarters of an hourt 

X saw the full moon in the centre of the sun, which formed i 

disc or ring. The moon appeared to me in the propordon a 

I liiMlhalfthesizeqftheswn!" Narrative of OperaOoiM, ^c. i 

^ ^l, p. 289. 

. Opjiositiona of (he New Planets Ceres, Pallas, and Veste^ ^ 
Aierved f^ Mr Groombridge. — The following oppositions of the 
in planets, as observed by that excellent astronomer, Mr 
Groombridge, are published in the last part of tlie Philosophical 
Transactions. 



^Bft^^^^^^^S<^£l:t^/i^ Iiildligfna-V^^^^^^^^M 




Vksta. 


^^H 


1818. 


Longiludo. 


LMltwle. ^^^H 


April 3. 1» 47 39" 


200- 23' .4l".8 . 


12° 50- 3I".^^H 


4. 12 42 50 


200 8 52 .1 


12 51 23 .^^H 


K. 19 1 9 


198 8 20 .5 


19 51 55 .^^H 


15. 11 49 85 


197 23 37 .9 


12 49 6 U) " T 


ir. 11 89 54 


190 54 22 .4 


12 46 21 .1 1 


1818. 


Pjil.l.i.. 


1 


Sepl. 1- IS' » 21" 


34T 38' 10-.3 


7- W 11".7 N. J 


S. 12 IS tO 


347 22 45 .1 


7 32 58 .6 ^WM 


6. 11 56 56 


346 20 42 S 


7 3 g.ai^^H 


9. 11 42 53 


315 33 48 .0 


6 40 1 .S^^^H 


11. 11 33 31 


845 2 27 .8 


24 12.1^^H 


m 11 28 50 


844 46 50 .3 


6 16 IS.O^^H 


18. 11 24 e 


344 31 11 .5 


8 lO.l^^H 


1820. 


Pallas. 


^^H 


1. 91>42-6r 


99- Iff 54'.7 


48° 47' V'.t^^H 


4. 9 30 23 


98 63 18 .1 


47 46 S2 .O^^H 


a 9 n 9 


98 41 59 .9 


5 57 .S^^H 


la 9 6 5 


98 26 41 .6 


45 30 37 -l^^l 


16. 8 48 1 


90 24 49 .8 


43 18 4.T^^H 


17. 8 89 IC 


98 26 38 .8 


42 19 -t^^^H 


1820. 


Ceres. 


^^1 


Feb. 1. Ilk 49 38' 


122° 55' 5".! 


1^19' 4-.')^^| 


4. 11 34 57 


123 14 33 .3 


12 25 4 .i^^H 


10. 11 5 54 


120 58 39 .7 


12 33 19 .A^^l 


" ifi in R7 5fi 


110 Ka Qri a. 


12 86 .37 .9 ■• 1 
12 36 42 .6 


XV, 11/ Ol ^u 

^ 17. 10 32 46 


119 42 33 .6 


* 4. OUiquity of Ihe Ecliptic.— \ni\K same ^^T,'M.vGtoaai. \ 


bridge has published 


his oltsen'ations < 


f the solstices, m the 


years 1818 and 1819, 


from wluch he obtained ibe following re- | 


suits : 






Mean obliquity in 1818, 


23- 27' 4r.36 


Mean«l>liuML ' (he Vernal E<|uim.x 1819, S3 27 ^1 mi 


L 1 


Sec nil. 1 


v»L>., 1820, P'^HH 



flo'vphi/.-^'Magnclitm and Electricity. lfl| 



MAGNETISM. 



a. Effect of Magnetism on the Balance of CkronometersJ^ 
It appears from a curious paper by Mr Fisher, on the Errors h 
Ijcngitude, as determined by chronometers at sea, tJiat a suddn J 
alteration takes place in tlie rates of chronometta^, when taken alt- 1 
board of ships, an effect which has been generally ascribed to th^ f 
mcdon of the vessels. He ascribes the acceleration which takeA J 
place to the " magnetic action exerted by the iron in tlie fihifljj 
on the innra- rJm of the balance, which is made of steel ;' 
m proof of this, he found, that analogous effects took place 3 
chronometers when under the influence of magnets placed ii 
different positions with respect to their balances, " Upon thi 
■wlole, says Mr Fisher, it appears that chronometers will I 
generally accelerated (particularly if tlieir balances have not p 
coved polarity by the too near approach of any thing magneb: 
cal) on ship-board. It appears probable, likewise, that tbi 
forte of the balance- springs is affected in the same way, ance iti 
*s well known that chronometers having gold balance-springi^ I 
«JAough more difficult to adjust, yet keep better rates at seA I 
than others."— PA!7. Tran.i. 1820, p. 207. 

6. Diurnal Variation of the Needle, ^-c. — ^Tlie following in» I 
t«resting results are given by M. Hansteen of Christiania. 
The magnetic intensity of the earth ie subject to a diurnal viu 
tifltion, decreasing from day-break till 10^ or 111" A. M,, whea 
It reaches its minimum, and from thence it increases till i^ at 
61" p, M. It then decreases, and afterwards appears to reach a 
nuaimttm about 31" A. M. 2. Two or three days after the 
(noon crosses the equator, the magnetic inteuaty seems to be 
Weakened. The same happens during an aurora boreahsi 
3- 'J'he magnetic intensity is also subject to an annual varifu 
ton, being greater in the winter than it is during the summer. 
*- Every otgect, of whatever materials it consists, when suspend- 1 
_^ in a vertical position, has a magnetic north pcJe at its lower 
and a south pole at its upper end. 



^*7. Experiment tnjhvuur t^fone Fluid. — M. \'an Marum, i 
.emmr, lately read at the fioyal Institution ol' die Sciciict'S-i^ 1 






Scientific Intclii^ 
Amsterdam, lias given various interesting historical details re- 
specting the adoption of the theory of two fluids by the* French 
mathematicians. He considers that the discovery which be 
made in 1784, with the great Tcylerian machine, of the rarri. 
ji^Jm-m, afO\e spark, which passed from the first conductor t" 
the receiving conductor opjxjsite, affords an eTperimenttim crth 
CM in favour of the Franklinlan theory of a single fluid. AH 
the common electrical machines had produced only sparks that 
were conducted and not ramified, and hence it might have l»eO 
supposed that the spark was a combination of two ^)arks mi^ 
ving in opposite directions ; but it is not easy to admit stjch s 
supposition, when the spark is known to have the form of a 
branch, with the twigs all p>inting to one of the conductOTS. 
A translation of Van Maruiii's jKiper is published in the Afi- 
naU of Philosophy for December 1820, p 140. 

8. ETperhnent hi favour of tioo Fluids. — M. Moll has 
lately performed an experiment, which has been considafld 
as equally decisive in favour of tjoo Jluids. He places ver- 
tically a very thin leaf of tin between two inmilatcd horizOD- 
tal rods of brass, terminated by a button, and at the £^ 
tance of one or two inches. The discharge of a strong deK- 
trical battery is then made 1o pass from the one to the other, 
and the plate of tin is foimd to be perforated with two Mff, 
with the burrs or ragged edges in opposite directions. Jburftd 
d£ Physique, Mai 1820, p. rf96. 



METEOKOLOGY. 



9- Meteorological Committee for procuriitg Meteorological 
Joumflis.— The great importance of meteorological observations, 
(particularly of ihcrmometrical onts made twice a-day, at 10 A H. 
and 10 p. M.), not only in reference to the operations of agricul- 
ture and gardening, but in reference to various branches of ge- 
neral sdencc, baa induced the Royal Society of Edinburgh to 
appoint a commillceof dieir number, not only for tlie purpose of 
establishing meteorological observations in various parts of the 
coast of ScqriM id along its principal valleys, but also to collect 
mctcoroIo^^^^^^^yVoni all parts of the world. Tbc follow- 
ing gentl^^^^^^^^B named an the Committee 
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8ir Ceor^ Madtcniic, Bart. Cnnvcncr. 
Dr H«fie. Patnck Ncill, Esq. 

Ftvlittot Jmnenm. Robert SlcvejisDn, Emj. 

Aim. Irving, Esq. Dr Brenaler. 

ffe trust that the members of the Royal Society, and lovera -M 
I DTweuce in every part of the world, will second tlie endeavours^ T 
J if t&is committee, to obtain lafonnaOon so useful to ihrar coun-, ^ 
I tij, nnd to the general progress of knowledge. 

10. On the Cause of Regular Figures formed by Hoar* I 
1 WiTidows. — This curious phenomenon was ascribed hj^m 
L Mfflran to Oie pre-cxistcncc in the gla«s of certain regulavl 

s and lines generated during its fonnatiun, and he suppotM 
It the particles ol' hoarfrost deposit themselves according to thea 

M, Carena, in a memoir Snr le Givre pgurie, publishe^fl 
E the Mimoircs de Turin for 1813 and 181+, p. 56—79. 1m»1 
■ wrerturacd this hypothesis, and shews that the following are among 
the principal causes of the phenomenon. 1. The natural force 
of crystallization. %. The necessity of the hoar-frost extending 
its^ along a plane surface, which restr^ns the qyaqiMversti»* 
tendency of crystallization. 3, The numerous and varied re-'f 
mces presented by the surface of the gloss. 4. The imperil 
t And irre^lar conducting power of tlie glass, which is apt td I 
tduce in the vapours curvilineal motions at the instant pre* I 
iing their congelation. M. Clrena placed a small copper disc 
I the outside of one of the panes of glass, and found that tha 1 
mding part of the glass was always free from hoar-frost. J 



II. CHEMISTRY. 

11, Carbonic Acid, Sic. found in Sea-Water. — M. Vogcl hall 
smai^kcd, that Dr Murray and Dr Marcet have regarded s 
ilAteras more simple than it really is; and that he has evidence^ J 
lat the waters of the Mediterranean and the ocean contain I 
p-ionic acid and also carbonates of lime and magnesia. Jour^ J 
e Pharmacie, torn vi. p. 378* 
IS. Muriate of Potash in Rock-SaU. — M- Vogel has disc 
cl muriate of potash in the rock-salt of Berchtesgadcn, 
r Bavaria, and in that of Hallein in Salzburg. Wheri 
solved in water, and freed, by evaporation, of the greaten 
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part of die sea-salt wUich it (xmlaiiis, it precipitated the 
of platinum. The precijntate, when calcinni with oil, and heal- 
ed with nitric acid, gave crj-stals of nitrate of potash. The wa- 
ter of the Saline of Rosenheim in Bavaria, when evaporated, 
likewise precipitated tlie muriate of PlatJniim. Sec Vol. ii. p,3Sfi. 
of this Journal. 

13. Apparatus Jar (lie Combustion of the Diairtond, jy 
Mr John Murray, Lecturer on Chemistry. — " In the Quarter- 
ly Journal of Science and the Arts, No. 18. p. 264, 265, Mr 
Brande has described an apparatus for the combustion of 
the diamond, which is both complicated and expensive. In 
Plate III, Fig. 10. is delineated the apparatus which I en- 
ploy for this purpose- Its simplicity may be considered ib 
chief recommendation. It represents a glass globe filled irith 
oxygen, obtained from oxyimiriate of potassa over mercury. A 
portion of the stem of a tobacco pipe, attached to the cuired 
end of a wire fastened to the cork above, carries the diamond, 
fixed in a nidus prepared for it. The diamond is kindled \jy 
the oxyhydrogeu blowpipe, or a stream of oxygen urged over 
the flame of a spirit of wine lamp, and tTien itamersed into tie 
globe. When the combustion of the diamond ceases, Iinie-ws- 
ter b passed up into the reeipient, and tlie weight of the carbo- 
nate of lime fonned and precipitated, indicates the qiianti^ of 
diamond consumed." 

14. On Uie Alloys of Platmum. — Mr Murray has favour- 
ed us witli the following observations on the alloys of pla- 
tinum. " WhiJe operating on antimony, I had placed a smafl 
button of that metal in a platinum spoon, and introduced it in- 
to the flame of a spirit lamp. The antimony had scarcely at- 
t^ed fuwon, when the platinum spoon, together with it, ran in- 
to an uniform brittle mass, and fell in vivid combustion on tbe 
glass lamp, which was consequcntiy fractured. The effect ih 
question is prettily exhibited by wrapping up a bit of antimiHiy 
in platinum foil, and holding it by a pair of forceps in the alco- 
holic flame, whpn a beautiful ignition shortly commences, and 
the glowi|^^^^li^s to the ground. Fragments of gtiuncd 
tin, arsei^^^^^^Hkith, &ic. folded up in plalinum-tuil, exhi- 
bited at ^^^^^^^^ksiun and combiuation, very bvilliant and 
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tnomena ; but the iincst effect d^tam^ w 
line and platinum-foil, when the fused mass emitted an in- 
tense light of a blue colour. Alloys of tin and arsenic, bis- 
muth and lead, &c. were in like manner subjected to expe- 
nment. Laminated gold, silver and copper, proto-carburet, 
ud per-carburet of iron, pinchbeck, &;c. were rolled up in 
nlatinum-foil, and introduced into the flame, but without any 
pstlicular resdt. Remarkable and beautiful, however, were 
ihe phenomena which appeared, when some metaiUc wires 
irere brought in contact with platinum wire at a white heat 
ID this flame. Gold, silver, and copper wires were those 
uteil. They fused in the flame, and, \vhcn brought in con- 
tact with the platinum wire, severally produced minute ad- 
bering balls, which, repeated with narrow intervals between, ap- 
peared idtimately like little glowing beads threaded on a string. 
These united with the platiniun, and burned with very delicate 
tdnlillation ; and when the wire was inchned, the beads ran 
•long the metallic; string, combining with succesave films of 
tlie wire, until the latter became as fine as the almost airy 
thread of the gossamer. The gold, silver, and copper wires, 
fer te, entered into ti'anquil fusion, and did not scintillate. 
When zinc is carried along the platinum wire, the ends or 
etfeame of a fine blue flame ascend from it, and when the bead 
nther exceeds in aze, jets of a similar coloured flame issue, ac- 
inopanied sometimes with slight explosion.'" 

18. Fviminaimg Silver. — " In preparing some fulminating 
rilver," says Dr Gilby, " I observed an occurrence whicli I 
have not wen any where noticed. I hod placed on tiie table a 
small portion of it, to shew its dctonaUon, and it happened, itosa 
a bole in the paper, that several otiier small heaps were scatter- 
ed on the table; in touching one of them with sulphuric acid, 
J was surprised to find that they all detonated spontaneou^y. 
It ia easy to imagine several reasons for the circumstance, but I 
am Dot certain as to the true one. I have frequently repeated 
the experiment, and always with the same result *." 
16. lod'iTic in the Crah and Lobster. — M. Chevreid has dift- 
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covered Iodine in the bongs of Uie head of llie cnib iumI of the 

large lobster, but he could not find it in the common Itrfwter. 

17. Method of restoring the Wftite Colcrurs ih certain PahU- 
iffgt- — M, Merimce having observed, in a design by Rnphsel, 
that the lights had lost their brightness, a|ipliL-d io M. Theoafd 
for his advice. This distinguished ctietiiiMt ascrilted the eSad 
to the circumstance, that the white lead dissolved in water bad 
become sulphuretted by the lapse of time, and had been chan- 
ged from white to black ; and having sent to M. Merini^ some 
slightly oxygenated water, it was applied to the black pans, ud 
the white colour was Instantly restored. The water contain^ 
only five or six times its volume of oxygen. There is reasoa W 
think, that this method will not succeed e<]ually well with 
paintings. Jourrk de Physique, Mai 1820, p. 398. 

III. NATURAL HISTORY. 

BOTANY. 

18. Fig-Trees. — In Scotland the fig-tree requires to be] 
cd in a sheltered situation, and to be tnuned to a wall 
southern aspect. Without these precautions, the fruit wc 
not ripen in ordinary seasons. Hut the necessary consequence 
of training to a wall is the production of strong and succulent 
shoots, the wood of which has not time to acquire firmness w 
matijrity. Our Scottish fig-trees must therefore be covered 
during winter with screens composed of bass-matting, or of 
branches of sprlice-fir, (which last have been found to be excel- 
lently adapted to the purpose.) In some of the fiber distrtcU 
of England^ however, fig-trees succeed perfectly well as stand- 
ards. In standard trees the growth of the wood is not so exu- 
berant, and the wood which is produced acquires suffidmt finn. 
ness to withstand the usual winter. Mr Henry Phillips, in his Po' 
marium Britarniicum, lately published, gives us an account of a 
fig-otchard in the county of Sussex ; and as AJiggfry may probft- 
bly be a novelty to not a few of our readers, and as the account 
of it constitutes one of the best passages in Mr PhiUips's book, we 

There is an orchard of fig-trees at Tarring, 

: fruit gmv/s on standard trees, and 

of Spain. These trees are so re- 

I form the principal means of sut 
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ly, Although the orchai-d docs not exceed three 
quarters of an acre, there are upwards ol' 100 treea that are 
about llie Mze oi' \ox^ applu-trees, the branches extending about 
twenty feet each way from the trunk. Mr Loud, the proprie- 
tor of tliis littJe figgery, mentions, thnt he gathers about a 
hundred dozen per day during the season, and lliat he averages 
liifi Irees to produce him alwiit twenty dozen each. The &uit, 
which is partly of the white and partly of the purple variety, 
ripens in August, September, anjl October ; a time of the year 
when the neighbouring watering-places arc frequented by fa^ 
ehtonahle company, that insures a ready sale for this agreeable 
fruit at good prices. — The second crop has occaaonally ripened ; 
ihelruit, although smaller, is exceedingly sweet. — Two of the 
trees are now about seventy-five years old, having been planted 
b the year 1745, by John Long, who raised them from some 
nU ones in an adjoining garden, near the ruins of the palace of 
Thomas-JuBecket in thai town, who, tradition says, brought 
4e« trees from Italy and planted tliem himself. The scril of 
the garden is a deep black loam on chalk. The trees are but 
leldoni and sparingly pruned. When they grow too luxuriant- 
ly, it has been found better to destroy a part of their roots, and 
lo fill up the space with stones or broken bricks, than to prune 
liie branches too mucli.'" — The effect of the juice or exudation of 
the ])apaw-tree of the West Indies in inteneradng poultry or 
butdiers-meat, is well known. From Mr Phillips we learn that 
Ae fig-tree possesses the same quality. " It is a curious fact,^ 
he says, " that fresh-killed venison, or any other animal ftnd, 
being hung up in a fig-tree, when in leaf, for a single night, 
will bei^ime as tender and as ready tor dresang, as if kept for 
many days or weeks in the common manner. A gentleman who 
lately made the experiment assured nic, that a recent haundi of 
venison was hung up in a fig-tree at 10 o'clock at night, and 
was removed before sunrise in the n^orning, when it wa§ found 
in a perfect state !br cooking; and he adds, that in a few hour^ 
it would have been in a state of putrefaction," p. 169. 

19. Remains of Trees m Oie Orhnty Islands. — It has long 
heen known, thai wime remains of roots and trunks of trees could 
he traced, at ebb tide, in a bay at Oticrswick in Sauday, and in 
1 Hmilar bay at IXerness, in the south-east quarter of Pomwa or 
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Mainland. In afomier Number (Toliii.p. 100.), we were 
lo deaoribe a similar occurrenci.' at Skeill, on the nortb.west of 
Pomotn, and to add that the trees evidently belonged to the 
pine tribe. There can be no doubt, therefore, that in (bmwr 
i^es the Islands oC the Dcucdedontan Sea were clothed with 
wood ; and that the trees cronslsted ehiefly of some spedes uf 
fir, tile hazel and the birch. 

20. Discovery of the LinTttra Borcalls in NorHiumbcrta'nd. — 
The Liunaa borealis was found wild, growing luxuriantly in 
long runners, and covering a space of l)etween twenty and tl^rtj 
square yards, ui an old fir plantation, near Catcherside, about 
three miles norlh of WalUngton, Northumberland, in the be- 
ginning of September last. 

21. Stervberg^s Flora of a Former Worid.— The first (aacU 
cuius of Graf Sternberg's Flora of a Former World has beea 
published at Ldpzic It contains thirteen figures of differoit 
unknown trees, of which many belong to the family of palma 
All the genera enumerated in this valuable work, are met witb 
in the coal-fields of Scotland and England, and we have 
observed one of them in a piece of sandstone brought &OHl 
MelviUe Island by the discovery ships. The Caloipytl^ 
pseudo-bambu^a, figured in Table xiii. Fig. S. is so com- 
pletely alike in the jointed arrangement of its stem, &c., tO 
the palmie figured in 2. 5. and 6. in the Travels of Fnoes 
Newied in Brazil, that although the species cannot be deter- 
mined, there is a perfect resemblance in the generic characters. 
The work is to be continued in fasciculi, if the present be well 
received. We have no doubt that naturalists every where wiH 
encourage a publication which promises so well, and which treats 
of objects so interesting to the geologist and tlie botanist. 

S2, Plantg and Animals Hvmg in the Water of the Bot- 
Springa of Gaste'm. — A spodes of Viva, named thermoRi, 
grows and ftourishs in the water of these springs, in a tcmpers,- 
ture of about 111' Fahi-enheit; and it is said some ferns and 
Beveral mtuH^ in the fissures of the rocks out of which the 
hot water ^^^B^HIe are fiirther informed, that a land shell, 
the himn^^^^^^^^Kt Drapcrnaud, thrives in the water cf 
these sprin^^^^^^Beamc temperature as the UIvr thiiiim ti 




arc laid upon llic grass, aflbrda a ilunionstrativc pfumf of iheir 
Angular habit. The drclH they ibrm, thuu^ Bot of e 
symmetry, an? sufficiently so to excite notice ; tlieir * 
vtiry much, this probably dt'iieiida upon ibc number of birdait 
s flock. The birds make the same twittering whistle irim 
npoo the ground, a,^ when perched in trees or on reeds. Wbcn 
I have noticed them, they have generally alighted in pastuni) 
seme few times I liave seen them in slubble-fieldx, but never 
upon fallow or new ploughed land. For what purpose Prow- 
dence lias endowed these creatures witli so peculiar a habit, I 
am at a loss to imagine. I have soinclimes ihoughl, that the 
circles of a deep green colour, which we occssioDally see in 
pastures, and which are known by tlie name of " Fairy Riog^" 
■nigbt owe their wi^n to the furtilizing njuality of Uie de^gm- 
posed faeces of tliese birds *. Tliis, however, is only cunjecture. 
I mention it merely, that others interested in such pursuit^ 
may make observations on the subject, which, when opportu- 
nity again offers, I intend HuiagJ"— Letter Jrom Mr Jo/»uon, 
HiU Top, Wtt/ierby, Oclober 1830. 

25. Notice of a prolific cross-hreed between tlte cmmnon Cat 
and the Pine-Martin, (Musteia ifarleg).-~We tind by the £»■ 
Mhthegue Universelle, that there has been lately preeented tA 
the Imperial Society of Natural History of Mosi.^w, on auinul 
which appears to be a cross-breed, tbmied by the meeting <if (he 
oommoQ cat and the pine-martin, and the fur of which pK>> 
mises to be a valuable article of commerce. The specimen pn^ 
sented to the Society was sent from the Government of PeiuUt 
where the pine-martin is very abundant. The following hi^ 
tory is given of the cross-breed.— A domestic cat tlisapp^red 
froia a house in Penza, and returned in some days iu a state d 
impregnation. At the usual period the cat littere*! four younj; 
ones, two of which very much resembled ilie martin. Their 
clawB were not retractile, as in the cat, and the snoul was elciw 
gatt.'d like that of the martin. The two others, of the same lit* 
ter, more nearly resembled the cat, as they had retractile clavs 
and a roig^ All of them hod the black tiset, tail, aad 

rs altribule " Faitj Rings" to ihc i^encj of nl- 

Tis 10 Ijc nD murt ihan liypDihes^ 
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ihese deparlments of his wurk no loss interesting) ■nd we^nB 
venture to assert, that figures of such truth and ele^anoe as an 
conUuncd in the Illustrations have seldom issued from the Bri- 
tish press. The descriptions are dear and compreliensive ; and, 
though he follovrs the Ltnitean divigons as the grand outline 
of scientific arrangement, he is not so bigoted to the Gnal 
Master spirit, as to reject the obvious improvements and subdi- 
visions introduced by the nice tact of modern naturalists. To 
these qualities, we may addj that Mr Sw^nson''s long resideoK 
in various distant countries, g^ve hira advantages whicli few lui- 
turalists have turned to better account. 

With these claims to public encouragement, we hope that be 
will be induced to continue a work which promises much for 
those deparlments of natural science. The work is so printed 
tliat each volume may be systematically arranged, when com- 
pleted ; or, .should it extend to several volumes, each may be 
dedicated to a sejiarate department of natural history. 

27- Selbifs Natural History of British Birda.^PndeMia 
John Selby, Esq. of Twizel House, member of the WeraeriaD 
Society, will, in a few weeks, publish at Edinburgh, the iit^t fasd- 
culus, in imperial folio, of a Natural History of Brirish Birds. 
This gentleman, who is well known as a correct and indefati- 
gable observer, possesses uncommon powers in the delineaticiii 
of objects of natural history, and appears to rival m \u& etch- 
ings tlie most skili'ul artists in this department of natiural his- 
tory. We have seen the ori^nal drawings, and also the etch- 
ings, and feel convinced that Mr Selby's work will form the 
most splendid addition to tlie Zoology of Great Britain hitherto 
published. The figures pjsscss a life and energy truly ad- 
mirable : the feathers are delineated in a masterly style ; and 
the legs and feet, parts so oi'ten indil&rently represented in or- 
nithological works, are drawn with great care and accuracy. 
In short, all the parts harmonise in so perfect a manner, as b> 
present to the eye of taste pictuies of uncommon beauty. The 
knowle' ' mtui-al history is now so widely spread, and tis 
numbi ire so generally felt by accomplished mindt, 

tJiat t a doubt of the success of such works is. 
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Wistory ofSumaira and Java. — There has lately 
i»ed in London from Bencooleu, n large collection of the na- 
1 history oi' Suinalja, formed under the supeiin tendance of 
; distinguished and enterprising officer Lieutenant-General 
jtStamford Itafflee, and intended for the valuable Museum of 
I India Company. Last spring ve had an opportunity of 
i beautiful and interesting collection of the animals and 
i of Java, brought to Iliigland and deposited in tJie 
uiy's museum by Dr Hor^eld, who has much distin- 
i himself by his numerous and interesting researches ia 
, to the natural history of the islands of the Indian 



29. Affinity of ilie Genera Echidna, ^c. wilfi Amphibia.-— It 
would appear from the anatomical investigations of Meckel, that 
6a genera Myrmecophaga, Ecliidna, Omitliorynchus, wnd 
Bradypiis, ore very nearly allied to the genera of the class Am- 
phibia. 

80, Reapiratlon of tlie Alimentary Canal. — Dr Pragge, in a 
Jste Number of Meckel's " Arcliiv fiir die Physiolt^e," has en- 
^voiired to sliew, that the Motus pevistalticus is notliing else 
than the respiratory motion of the alimentary canal- 
Si. Serpents with Two Heads. — Aristotle, ^lian, Aldrovan- 
dus, Licetus, Lanzoni, and many others, mention instances of 
serpents witli double heads, so that it may be considered as a 
kind of structure not very uncommon in this tribe of animals. 
Redi, the celebrated anatomist, kept a two-headed snake for a 
consnderable tunc, and afterwards dissected it. He found that it 
had two hearts, two tracheas, and two lungs: the two stomachs 
united into a common alimentary canal ; and the liver and gall- 
bladder were double. He further remarks, that the one head 
died seven liours later than the other. Very lately Dr Corradori 
at Ruto in Tuscany, informs us, that he saw a snake with two 
; and adds, it sometimes happened that the heads differed 
he use of their faculties ; thus the one head woukl eat wli 
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93. JSiomf Concrethrts Jbund in t/ie Human MuaaJar Syt- 
tetn. — Tiedmann, in a lale dissection, found numerous white 
eftrthy concretions in the body of a man fifty-eight years of age, 
who was a great brandy drinker, suffered much from the gont, 
and died of hydrothorax. These concretions, which were tnost 
abundant in the muscles of the extremities, were generally long- 
i^, rounded, and smooth, and from two to three hoes in length. 
Concretions were also detected in the coats of some of the arte- 
ries. According to Gmelin, these concretions contained pbos- 
j^ate of lime, 73 ; carbonate of lime, 7 ; animal matter, 20 i 
= 100. 

33. Hermaphrodite Butterflies.— la the collection of uueetB 
belonging to Professor Germar, are the following hermaphrodite. 
1. PapiHo alalanta. The tell side male, the right ^de female; 
the left pair of wings is smaller, and more deeply notched 
than the right. The left antenna shorter than the iight.^2. Pa- 
piHo antiopa ; right side male, and left side female. The rigbt 
antenna much shorter than the left.^^, PajAlio Pbabe ; left 
side male. Left antenna shorter than the right ; and the left 
piur of wings smaller, but the colour and margin someastiie 
right pair. Hinder part of the body same as m male^ — 4. 
Sphhuc eupliorbia; ,- left side male, and smaller than the 
right or female ^de. The distribution of the colour is remark- 
able. The whole under side of the body is divided by a lin^ 
in the direction of its length ; the male ade is covered with a 
green powder, while the female side has a white antenna, pose- 
red breast, and the abdomen marked with white dcnticulations. 
— ^. Sphinx galli ; left side male ; the right antenna and the 
right pair of wings longer than those of the male side; but 
there is no difference of colour in the delineation of the two 
parts. 

MINERALOGY. 

84. Rock-crystals conimniiig globules of Water Jbrmed, and 
f<yrming,ip ' ' ig Granite in Elba.— The granite of EXba a 
sometimes fissures, and these fissures are frequents 

ly filled w ?d granite, in which, we are told, are 

daily form , nearly all of which contain bubbles 




» 



I 



Scknlific tntcUificwce. 
to make out their geognostlcal Btnirtiirc. Professor Buckland 
has prepared a Memoir on this subject, which, besides many otlier 
interesting stalements, will contain a series of facts, proving, ihit 
the great formation of Alpine UmesUme is of the same age with 
the oolite and lias of the EngUsh series. 

40. Discovery of Green FluorSpar in Banffiihire. — As 
fluor-spar is one of the rarest of our Scottish minerals, we are 
happy to have an ojiportunity of adding a mv; locality to those 
already known, by informing our readers, that James M. Hog 

junior of Ncwiiston, has lately discovered a grey variety, associa- 
ted with green miiimony in a calcareous-spar, on Lord Fyfe'a 
estate, near the town of Keith, in Banflshire. It' occurs mas- 
sive and disseminated, but was not observed to be regularly 
crystallized. Mr Hog found, that when exposed to beat it be- 
came remarkably phosphorescent. 

41. New ScoUinh LtKalillea of Ores of Tilanium. — 1. laeriae. 
This ore occurs along uith iron-sand, in the form of a coarse pow- 
der, on the shore of the Loch of Triesla, in the island of Fetlarb 
Shetland. Both ores uiay be found imbedded in small grains in 
the primitive limestone in the neighbourhood. 3. Common 
Sphene. Small crystals of this ore occur with the preceding in the 
limestone of Fetlor. It is likewise found imbedded in the por- 
phyrilic gneiss, at Altaness, in the island of Burray, Shetland. 
3. Rui'de. This ore occurs in small crystals, imbedded in the 
gneiss of the island of Burray. It frequently occurs Hkewiae 
in acicular crystals, traversing the crystals of quartz, which line 
the drusy cavities of amygdaloid, in Fife and Perth. In some 
cases the amygdaloid consists of trap-tuff, in others of porphyry 
or clinkstone. It occurs in great beds in the old red sandstone 
formation. — Dr J. Fkmkigt Ftisk. 

42. Exlraordhmrymiuis (^ Platina discovered in Peru, — A 
Negro slave in the gold minesof Condoto, in the Government oi 
Choco, in South America, found a mass of platina of extraor- 
dinary magnitude, and which is now deposited in the Royal 
Museum, inJiniliid. It weighs rather more than IJ pound, 
and is thi ' - of this metal hitherto met with. The 
large sjk;! ''rom America by Humboldt, and depo- 
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Aud in the King''s Cal^net in Berlin, and which weighs 
grans, was also found in Choco. These facts allow us to hope, 
that platina may be found in its original repository Bomewl 
in that country. 

43. Alpine Limestone of the CarpatMaiis. — ^Count Dunin 
Borkowski, during his journeys among the Carpathian Alps, ob- 
served the great formation of alpine limestone resting on a marl- 
siote, probably a variety of lias limestone. 

rV. GENERAL SCIENCE. 

44. EarUiquakc at Lead-Hills. — Tlie following account of the 
duck of an earthquake experienced at Lead-Hills on the 29th of 
Norember last, is an extract of a Liter from the overseer of 
die Scots Mining Company to Alexander Irving, Esq. : " We 
were alarmed here yesterday morning about eight o'clock by an 
iDKomBton sound, which was heard by the people both above and 
Wow ground. A shock was fell like that made by a very strong 
dut, attended by a rushing noise. The miners under ground 
tffe so alarmed as to think that the shafls or sumps were run- 
ning together. A second shock, still stronger, was fch last 
night about half past eleven o'clock. I was asleep in bed, and 
wa awakened by it. I felt as it were a great stroke upon the 
btd, and heard a rushing noise, which died away in a hollow 
found, as if at a great distance. I cannot say how long it last- 
ed, as I was asleep at the connuenccment ; but it was over in a 
very short time." 

45. Fall of a Mountain info the Moselle.— On the 8th July 
1820, a part of the mountain called Sept-Heure, (SicheJi~ 
RHkren-Berge,) situated near the Moselle, in the circle of Co- 
cfaenim, and ten leagues from Coblentz, fell into the river. It 
had for many years given indiuations of a progressive move- 
ment. More than twenty vineyards have been destroyed by it. 
Anotlier mountain called the Chaudi-on, (den Vessel,) exhibits 
numerous crevices, nnd threatens to stop the course of the 
Moselle by its fall. Journal dj- Physique, Mai 1820, p. 399. 

46. Height of Snowdon, as detei-mined In/ Mr WoUasiotCt 
Thermotnetrical Barometer.-— Tlua ingenious instrument, whkk 
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measures heiglils liy the teuipcraturc al whUIi water Jioils, w 
employed by Mr WollasLon lo ascertain the elevation pf SwT 
don and Mocl Elio, The following are the results : 



Height by themiometrical bai'ometer from the north PHt 

end of Caernarvon Quay to the suinmit, - S5i&S!S 

Ktto trigononictrically, according to General Roy, 3555.4 
IMtto barometrically, according to General lloy, 3548.9 

MoEt, Elio. 
Height by the ilierniometrical barometer from the north Peet. 

ertd of Caernarvon Quay, . . - 2350.65 

Ditto trigonoraetricaliy, according to General Roy, 9371 
Ditto barometrically, according to General Roy, 3S91-8 

See PkU. Tram. 18S0, Part II. p. 303. 

i*!. Cloif-siatc Axe Jbund in a iVfuJe. — Mr John Murray 
has favoured us with the drawing forming Fig. 11. Plate HX, 
and representing a piece of day-slate which was cut out of the 
blubber of a whale in Davis's Strait by the carpenter of the 
*' London'" Grcenlandman of Montrose. Ithad sunk toadepth 
of from IS to 90 inches, anJ the wound had cicatrised. It U 
neatly ground, presenting the knife-edge, and seems to have 
armed an Esquimaux lance. 

48. Luminositif produced by Compression, Frtdiort, and 
Animal Boi/ies.— Our ingenious correspondent Mr John Mur- 
ray has favoiircd ua with the following observations and expwi- 
mcDts on this subject : " In the account of the descent of the 
Glacier of Weissliorn, (Vol. III. p. 275.) the light which is s^ 
to have been obs«r\'ed, is ironaidered as electrical-, and as analo- 
gous to that which ia developed by breaking crystallised sugar, fire. 
There are several luminous phenomena which it would be difiicult 
to explain according to die usually accepted views oi' chemical 
theory. We may suppose some of them electtical, but the opir 
nion would not be legitimate, until declared by experiment. 
Thus, whei" *■■'' 'naling conipoiindR ore subjected to fnctkm 
qnd pcrcu ■ calonicl, oxitle of lead, and sulphur, arc 

i-uddenly ■ mortar, light evoUes in these; and 
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the same thing nccurs when a drop of alcohol toiiclies the 
oadng platimim, as prepared by Mr Edmiind Davy. Light ii 
also emitted when the olive oxide of silver is tlirowii into oxyge- 
nated water, or when balls of oxygen arc broken in vacuo 
similar nmniicjtations take place when the gaseous elements se- 
jorate from cuchlorine ; and chloride and iodide of azote. It 
likfiwifle appears, that hght evolves under circumstances that 
seem more directly connected with condensation, as when sul- 
pliur combines with potassium, copper and lead, at an elevated 
temperature, or when platinum and tin-foil unite before the 
blowpipe, and atmospheric air, oxygen, &c. are condensed in a 
glass cylinder by a piston. Lights therefore, in tliese expen- 
ments, seems connected with the formation of new compounds, 
or sudden extrication of chemical elements by condensation or 
expan^on. I should, in m|jclt deference to the opinion express- 
ed, be inclined to con^der this phenomenon eitlier as connected 
with the compression of a portion of the flir, occasioned by the 
fall of the glacier, or the production of a partu^l vacuum, and 
subsequent sudden supply by the surrounding attriosphcre ; for 
^hen th.e membrane Bpreod over the " blfidder-glass" on the 
air-pump bursts by the superincimibent pressure, and the air 
rushes into the void, at the s^iiie instant a flash of light is per- 
ceptible, if the experiment be made in the dark. The iiiminb- 
«ty of insects, as the scohpemlru, lampyrisffu^ora and Unceiis, 
iunulus, caTicer, ttc. is a subject of mosl difficult investigation. 
If the light of insects, &c. were electrical, it shpuld bp iiicreased 
ly sHmuU, as oxygen, &c. ivhich seems ijot to he the case. If 
phosphoric, it should npt cease with the death of the animsl, 
l)ul j-ather continue, or increase on decomposition of the ^inuil 
tn&tter. It intermits, and therefore seems dependent on the 
will of the animal, or is connected with some mechanical cause, 
tad apparently more with respiration than any other tiling. 
Were it phosphorous, it should be expended in the progress o^ 
\lii slow combustion, and dematid a continued supply, and coft, 
i^t creation of the phosphoric matter would be necessary. 
Any thing which imphes tnaterial ignition is absurd ; and i\l< 
teems to be a phenomenon sid generis connected with a pcculiai" 
feature of animal physiology, as electricity is with others. Tb0 
r pghl emitted IVom sugar, whi'n broken in tlie dark, is gcna: 
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conBidcred electrical, but upon what grounds I know not. In 
my own experimenta, I never could discover any electrical exhi- 
bitions when sugar was insulated and broken, or suffered fric^ 
tion ia contact with the gold-leaf electroscope and it^ eoadenser. 
It is not generally known, that if we simply break a piece of 
of loaf-sugar, or even sugar-candy, between the fingers in the 
dark, a fiash of light appears. I find that the same phenome- 
non takes place witli beet-root sugar as witli that from the cane; 
and by continued friction of the fragments upon each other, a 
continuous light is kept up. This occurs also when the sugar 
is rubbed on alum, rosin, &c. or triturated in a mortar. When 
sugar is broken, or suffers friction in watcr^ alcohol, or dher, 
light is in like manner manifested, as is the case also in carbonk 
add, oxygen and chlorine. A bit of sugar was allowed to re- 
main in nitrous oxide, and another fragment in chlorine. Both 
emitted light when broken ; ajid in the latter it seemed more in- 
tense, and of an orange tinge." 

45. On ilie Luminosily of Hie Ashes of Wood steeped in soiu- 
tiona of Lime, tS-c— The following observations on this sui^ect 
are communicated by Mr John Murray. " In Vol. III. p. S4S. 
of the Edinburgh Philosophical Journal, Dr Brewster has de- 
tuled some singular instances of luminosity developed by wood, 
8zc. when previously steeped in solutions of hme and magneda. 
I have long obs(>r\'ed similar phenomena, such as the increased 
light which takes place when shreds of paper, hits of straw, &c 
are burned to while ash, or acaianthus, talc, (when calcined), &c. 
and introduced into the outer margin of the flame of a candle. 
You may remember tliat Sir H. Davy had already pointed out 
that incombustible matters, as asbestus, &:c. increased the light 
of flame, and he even suggested that it might be practicallj use- 
ful in this way ; and though be has not attempted to solve the 
jihenomenon, I do not think it a problem of much difficulty. 
In reference to the intense luminous star which appears between 
t^arcoal points in a powerful galvanic apparatus, when the ca- 
cuit ia ftH-med, tlie charcoal is always primarily reduced to the 
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Iri depends on tlic indpicnt redvction of the metallic oaide, a 
tor iDstancc, ihe transit of a peroxide into a proUxride, or A 
deutoxide into protoxide. I may cite an experiment which api 
pears to be conclusive. Into a curved lube, over mercury coni 
tainiug hydrogen desic-cated with muriate of lime, pass a portioii 
or detitoxide of barium, and then apply the heat of a spirit- 
lamp ; a brilliant light appears, the deutoxide becomes the prot> 
nxidc, and protoxide of barium and water are the results. Just ^ 
so it is with the magnesia, &c. in the oxy-hydrogen flame, and 
the earthy matter contmned in the charcoal submitted to the 
action of galvanic agency. I should i'rom hence summon a 
strong argument in (avour of Dr Clarke's asserted redu':lion of j 
some of the earths. Thus manganese (tu illustrate the poatioa) 
is reduced from a peroxide to a protoxide with no very high tent* 
perature ; yet it demands exalted increments of heat to reduce 
it further into its reguline form, but we know it is done without 
electrical wd. I see no plausible reason why the ectrths may 
not be reduced by a supposable high temperature, without call> 
ing in galvanic agency. \ 

60. SpoTUaTieoiis Couibustions. — The following account of a 
case of spontaneous combustion has been transmitted to us 
by Mr James Gullan of Glasgow. *' Having read an ar- 
ticle in your valuable work, November 5., on the sjx>ntaneou8 
combustion of cloth, I send you an account of the following 
fact, which occurred in the year 1817. Having sold a respec- 
table spirit-dealer a parcel of samplc-lmtlles, I sent them to him 
paclced in an old basket, the bottom of which was much broken ; 
to prevent the bottles from falling through, I put across the 
bottom of the basket a piece of old (mcking-sheet, which had 
lam long about the warehouse, which was an oil and colour one, 
and was besmeared with different kinds of vegetable oil. About 
^nBX or eight weeks after, the gentleman informed me lliat my 
^■tt^-chtth and basket had almost set his warehouse on fire. The 
^BMheket and cloth had been thrown behind some spirit-casks 
^^'^telty much confined from the air, and about mid-day he was 
■larmcd by a smell of fire. Having moved away the casks in 
the direction where tlie smoke issued, he saw the basket and 
ikith in a blaze. This fact may be a iisefid hint lo persons in 
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public works, where galipuli, rapcsced or lineCi-d oils oi-e used 
in Uictr manufacturee, as it Is an established tact, (though not 
generally known,) that these vegelablc oils used on cloths, yam, 
or wocJ, in the process of dying, and confined for a time from 
the open air, are very apt to occasion spontaneous fire." 

In the Annals of Philoeophy for November 1820, p. 390, an 
anount is given of the spontaneous combustion of a barrel of 
oat-mcaj, by which the meal and barrel were totally consumed. 
The editor of that Journal " presumes that the meal had been 
aomcwhat moist, and that it had heated predsely in the someway 
as hay docs when stacked muist." 

SI. Description of the Mummy-Pits at Thebes by M. Bel- 
Koni. — "The passage where the bodies are is roughly cut in 
the rocks, and the falling of the sand from the ceiling of the 
jMSsage causes it to be nearly filled up. In some places there 
is not mure than a foot lell, which you must pass through, 
creeping like a snail on pointed stones that cut like gloss. After 
getting through these passages, some of them SOD or 300 yards 
long, you generally find a more commodious place, perhaps high 
enough to ut. But wliat a place of rest ! surrounded by bo> 
dies, by heaps of mummies in all directions, which impressed 
me with horror. The blackness of tlie wall, the ffunt light 
^ven by the candles and torches for want of air, the dtfierent 
objects tliat surrounded me seaming to converse with eacli other, 
^d the Arabs with the candles or torches in their hands, naked, 
and covered with dust, themselves resembling living mummies, 
formed a scene that cannot be described. After the exertion of 
entering into such a place, through a passage of 80, 100, 300, or 
perhaps 600 yards, nearly overcome, I sought a restjng-place, I 
found one, and contrived to sit ; but when my weight bore on 
the body of an Egyptian^ it crushed it like a bandbox. I in- 
stantly had recourse to my hands to sustain my weight, but 
they found no better support, so that I sunk altogether among 
the broken mummies with a crash of bones, rags, and wooden 
cases, which raised such a dust as kept me motionless for a 
quarter of a" *"^'i ' waiting till it subsided again. I could not 
remove fro however, without increasing it, and 

pvery step l a, mummy in some part or other. 
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Once I was coniTuclcd through a passage no wider than that of 
I the Ixxly, and cliokcd with mummies, and I could not paatf, 
I vithout putting my face in contact with some decaying "Egy^. 
; but as tjie passage inclined downwards, my own weight 
I helped me on ; however, I could not avoid being covered with 
I bones, legs, arms, and heads rolling from above. Thus, I prtfa 
' ceeded from one cave to another, all full of mummies, piled up 
1 various ways, some standing, some lying, and some on theit 
heads." Narrative of Operationa and p'tscoveries in Egyptf . 
p. 156. 

SS. AnUiotes against Poisons. — M. Drapiez liae found, tliat 
tlie fruit of tlic FcuiUea cardifolia, is a powerful antidote against 
V-^etable poisons. Dr Chisholm has mentioned, that the juicg 
<*£ the sugar-cane is the best antidote agiunat argenic. 

53. Expedit^is to the Frozen Ocean.— The patriotic Count 
Somanzow has again fitted out two new expeditions for the dis- 
covery and investigation of unknown countries. One of the ex- 
pcdilioDs is to endeavour to travel along die solid ice on the 
coast of Tschutksi from Asia to America; the other to ascend 
one of tlie rivers in the north-west const, in order to penetrate 

rte unknown space which is between Icy Cape and Mackeiy* 

zie's River. 

M. State of the Ice off the East Comt of West Grcetdm^ 
in Smnmer 1820, as observed by Captain Scoreshy. — " The 
polar ice retains a position very ^mtlar to what it has pr&. 
Bented during the last three summers ; excepting, that in 
■lie parallels of 78°-79°, such a quantity of open ice has ift- 
trilded, as to form a chain of connection between the m^n 
•eMern body and the west coast of Spitzbergen. This state 
™ the ice occurred in June. The western body was sooie- 
"iiat open to the southward of Lat. 76°, so that I was enabled 
'o penetrate fifty or Mxty miles, until the coast of Greenland 
"as seen bold from the deck. We " took the ice," in Lat. 7*', 
and obtiUned a dear view of the coast, sixty miles in eX'tent, on 
the 18th of July, our Lat. being 71" 20", Long. 17° £K' W. 
In this parallel, the lougrtude of the land is 19= 42' W., as de- 
'eniiined by chronometer, corretled by lunar observation, and 



•I 



i 



Scimlific /nt^liffCHCi'. 
the portion of Iceland, Faroe, Lewis, aiul Man, seen in sucus- 
aon soon aflcrwards. A tbrmidable chain of fields and flows 
occurred mid- way between the land and the exterior ice ; but 
to the westward of thia chain, litde interruption to the navigS' 
tion was observed, the fields, flows and drift-ic« tliat were there 
seen being widely scattered throughout the interior waters. 
Hence there was no obstacle to our proceeding to the very 
shore; and had we not been fully employed in tlie more impor. 
tant concerns of the fishery, I ehould niost probablv have land- 
ed. But having in this place met with numbers of large whales, 
we obtained a full cargo, can^sting of seventeen of these ani- 
mals, expected to produce 200 tons of oil, and found it a 
matter of prudence to make our way out of the ice. We escap- 
ed from a troublesome entanglement on tlie 31st July, after 
being for several days greatly hindered by a vast accumulation 
of heavy ice, and tlie general prevalence of thick weather. 
From the remarkable openness of the ice near the east coast of 
West Greenland, there appeared to be no difficulty ahee die 
chain of icc-ficlds was passed, of tracing the coast for many de- 
grees of latitude, both to the northward and southward rf" the 
72d parallel. We entered the ice in Lat. 1i% and escaped to 
aea in 69° W, after remaining about forty days amid the tnaxes 
of the ice. The eoiit coast of Greenland, at the situation visit- 
ed, very much resembles the west of Spitzbergcn, differing only 
in the circumstance of its bearing a less burden of snow. The 
land is mountiunous, the surface hummocky, and la general 
very irregular. Though the atmosphere was clear, on our near- 
est approach, yet it was so loaded with a transparent vapour of 
unequal density, that the distinct form of the hills could not be 
determined. The apparent form of the land varied every mo- 
ment, so tliat the most curious and beautiful appearances, as 
well as the moat grotesque figures, were assimied by the moun* 
tainous coast. Obelisks, towns, spires, ramparts, turrets, flag- 
staSs, and basaltic cliffs, were frequently represented in clear 
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mil^s. It struck me with some surjirise to observe, that on the 
18th of July, (Lat. 71° SO") after a mild clear day, a consider- 
able hillock of ice formed on the sea. I never eiLperienced such 
a drcumstoncc in the highest latitudes, after the middle of June. 
Tlie thermometer on the preceding day stood at 40°, 46°, and 
48"; in the night it must have fallen below 30=. This curious 
fact is to be attributed to the loss of heat in the night, when 
the sun's altitude was little or nothing, while in higher latitudes 
at the same season, it retains a considerable altitude throughout 
the twenty-four hours, and thereby produces a more ct|uitabtc 
temperature." — Letter J'rom Captain Scoreshy. 

55. BolUe found on tlie Coast of Brazil— ^<' BaJda,\\ih July 
1820.— To the Editors oi' the Edinburgh Philosophical Journal. 
Gentlemen, We beg leave to hand you a copy of a paper Ibrward- 
cd to us by Messrs Lowes and Brown, Ma^aio, in a letter dated 
15th June. Weare, Stc. Aethub SiPetee Lowe.'' — " Mofaio, 
I5th Jvne 1820.— On rfie lOtli instant, a meBseuger arrived to 
the Governor of this place with a bottle contwning a printed 
paper, copy of which we inclose : it was picked up by a ^071- 

on the 5th instant, on Barra Grande, about 63 miles 
the northward of this port ■{•."' 

" N° 33. 
The bottle which contjuns this card, was thrown In the sea 
Lat. 1S° 6& S., Long. 29= lO W. at noon on the 1st day of 
April 1820, from the ship Ospray of Glasgow, which smled frotn 
Greenock on the 20lh day of February 1820, on a trading- 
royage round the world. Whoever finds this, is requested to 
bsert a notice of the time and place, in some literary or political 
puUication, with the ^ncw of establishing facts relative to the 
currents of the ocean. (All well)." 

56. Report on Scoresby's Jccount ofthg Arctic Regions. — A 
report on Capt^n Scoresby's Account of the Arctic Regions, by 
Baron Portal, Minister of Marine and of the Colonies, has been 
published in the " Annalea Maritimes et Coloniales," for July 

* The owner of a siuAll vessel called a Jcmgaia t they are used tto coanioB 
Ud fishing. 

■f Mnpiio is in Lai- 0' ♦!' ; ihc longiwda nc have not ascerlained. 
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1880, No. 7. Wo nood scarcely add, that it speaks in ihe h^fc 
est terms of ihis excellent wofk. It is now translating into the 
French language j and a wltalc-fislicry is to be eslablished from 
France. 



67, Adpal'icatiim of tfin Copliy Medal. — The Prpsident and 
Council of the lloya) Society ut' I^ondon, h^^ve adjudged the 
Gold Medal on Sir Godfrey Copley's donation, to Mr Ji^n 
Ghiistian Oersted, for his discoveries respecting the connect 
between Electricity and Galvaoisin. See this Number, p. l&J. 

S8. Appropriation of Mr Keith's Legacy. — An ftceounl of 
the establishment of a scientific prize willi port of the legan 
lefl by the late JMr Keith of Ravclston, will be found in thfe 
Number, p. 191. See also Vol. I. p. 319. 



AsT. XXXVI.— /,«/ of patmU granted in Scotland lince 
nik August 1820. 

9. J. Job Rideu of Belfast Foundry, Ireland : — Fat 
" certain improvements which produce a concentric and pe- 
volving eccentric motion appUcable to steam-engines, watec- 
puinps and other inachinery." Sealed at Edinburgh Slst C^(b 
ber 1820. 

10. To William Frith of Salford, county of Lancaster 
dyer: — For " great improvements in the method of dyeing 
and printing various colours, so as to fix or make the same 
permanent or fast, on cottons, linens, silks, in hair, worsted, and 
woollens, straw, chip and leghorn," Scaled at Edinburgh 23d 
I^ovfimber 18g&. 
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Ait. \.^Account of the Captivity of Alesawdsr ScoTTf 
among tfie fVandering Arabs of Ike Great Africwa Deaertt 
fiir a Pervxl of nearti/ Six Years. Drawn up fry T. S. 
Tbaili, M. D., F. R. S. E. (Continued from p. 54., and 
Concluded.) 

J\.amsT a month afler their arrival on the Bahar; the party ta 
fttridt Soott belonged, having takeo leave of some of the pil- 
grims by shaking hands, and kissing tlie top of the head^ lefl 
El Tab Sidna Mahommed El Hezsb, embarking in the same 
host which brought tliem thither, and which had been, in the 
interval, employed in carrying over passengers as they arrived. 

Scott remarked, that the opposife shore of the lake was not 
viable, even in the clearest weather, from El Hcz&h, on account 
nfthe JowTiesa of the land. There being' more wind than 
when they came, and it being fair, they placed two oars across 
och other by way of a mast, and spread on them a long nar- 
rmr blanket, sQch as they wrap round their bodies, as a sail. 
They left the shore of El Hezsb, a little after mid-day, and 
vrived on the opposite side at day-break tlie next morning, (as 
he supposes, about six o'clock). In this voyage they had the 
id^antage of sail and oars, and continued under way all night. 

Soitt had no conversation with the boatmen during this re- 
crotsing of the E*ihar. On account of his refusal to change 
iu religion, he was not permitted to speak to them, and was 
Kfiued every indulgence. 
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On laniling, lliey found tliat several of ihc caiiiirls Iiad Jieil, 
gwing, as Scott supposes, to tlieir having nwalloweti stones and 
gravel tvliile fee<iing on the iow bufihes, whluh arc bo 
the ground ttiat the animals t-uidd scarcely fee<l without taking 
up gravel with ihein ; anJ considerable quantities of it 
found in their siomachs ttflcr they were ojxfned. As soon as 
the hire of the boat was settled, (which amounted to three 
camels for every family taken over and brought back,} the 
party set out on its return, by the same route which they- had 
followed in coming to the Bahar. They travelled for a Qlonlll 
without any particular occurrence, until they came to the wood 
before described. While going through it, they saw some of tJie 
black people called Bambarra£, who were armed with bow« and 
arrows, and quite naked. The Araba attacked il>e Negroes, 
and a short contest took plaee, when several of the Arabs were 
wounded, but ai last the bhicks were beaten, and eight of tbem 
made prisoners. These were brought to the tents, bound hand 
and foot, and the next morning carried away by the Arabs, 
who pursued their journev. The Negroes were tattooed at 
marked by three diagonal cute on each cheek, and a horianUl 
one across the forehead. 

ASier ihts the caravan travelled for about a month and i 
half over hard ground, with small hilis, covered with low mid 
bushes, but widiuul trees of any size; but there were trees of 
considerable magnitude in the low ground through which they 
occaw3nally passed. About this time they came to a large 
valley, where there had been much rain, mid a considerable quan- 
tity of fresh water was in tl. The trees and shrubs were quite 
green ; there grew no grass, but a herb like the green-tcuiee of 
England, a flower like tlie dog-duiay, and a yellow flower about 
eight or nine inches high, of which the camdi^ slieep, and go^ 
ate. The " greensaiice^ and goat's milk were here the piin- 
cipal food of the party. They remained about six mocms in 
this valley, during which time the men frequently went onl to 
fight, and brought back camels, com. Sic. which tjiey had plun- 
'alley could no longer afford food to their 
y to look out for another place of en- 
cam pme^^^^^^^ki they had discovered a suitable spot, the 
tit, taking three days to reach this actf 



Lnmopgst the Jrnlanflhe Grtfil ^Hcan DtStrt. SSVl 
trict. liorc iliL-y remained two or three montlis without any 
thing remarkable occurring, until the trees began to lose ihraf 
leaves, all the vegetables witherwl, and the ground dried up, 
when (he whole caravan set out direct for El Ghiblah. 

For a week or two they went over hard ground, and thert I 
ome to sandy valleys, tjuite barren, and without any vegotsbld 
on them, except the palm-like tree El Myrreh before noticed. 
Inlittlv mure than a week they got over this sandy dietrict, and j 
in about another week again arrived at El Ghiblah, but not in 
the exact spot from which they had taken their departure. 

They pitched their tents, however, by some wells, and seem, 
•d to cnnnder rhcmedves at home. They always avmded going i 
loo far to the northward, for fear of being taken by the *' Moors" 
or subjects of the Emperor of Morocco, l)etween wliom and 
(he tfiuidering Arabs, or Moors of the Desert, there is a deadly 
Ulred and perpetual war. The tribe with whom Scott lived 
*»8 often at war also with Arabs to the southward *. At El 
Blliblah, the black prisoners taken in thcii' contest wiili the 
ibarras, were sold to some people from' Wadnoon, who gave 
dollars for each. 

The tribe was now held in much greater estimation by Uior 
neighbours than before their journey into the interior, and the 
mm were called Sidi El Hezsh Hezsh. To Scott, however, this 
journey was a source of trouble ; for since his refusal to turn Ma- 
Ittmmedan, they treated him much more cruelly, bettljng him 
rilbiaM, daily with sticks. This he acknowledges, however, 
itNOetimes arose from his sleeping loo long in the morning, 
wbm ihey thought thai he should be attending to their cattle. 

Scott states, that the district in possession of the Arabs 
CQDimenct's some distance from Wadnoun, and is divided into 

* Daring theat limj; journoys Scott saw variotis aniinalB, not noliircd tn the 
ttMOliiig ptgcs, M KionkBjfK, mjuiiTebi, porcupines, iiolves, foies, leopBT^ 
Khlvh Btc cowar^jr oniniula, harCH, deer, wiih snd nilhuul horni, various kinds 
U wfld eatlle, and an animal like a bear. Birds vett seen of the eagle kpeeiea, — 
• Itrgc one of this kind Scolt hai^ teen to carry off young kids. Tlierc were dif- 
fertnt kinds of Iiawki and craws. He saw a bird like an eagle, but larger, which 

RmldgvB, parrais, "green and red birds with long lotlii" a largi-'grevn bird, with 
ihr under pnrl of the liill like a sponii. 
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yunt d^Alexakdek Scott's Captivii^ 
The northern Till lies about 100 miles 
Wadnoon, and has a small river caUed Ourerah, and a ttardot 
valley running through it. The western part is named Saehni, 
ia divided from Ti/l by the large wad called Zerrohah, the oK 
bang from the other ten or twelve days journey *. This wad 
is only a part of a much larger district called also ZemAalk, 
which lies to the eastward of Till and Sachal. It is a b^ 
but not mountainoas land, and sends down a large wad, it 
above mentioned, which reaches to the sea. 

The fourth division EI OhiblaJt lies to the soulli, and is &■ 
Tided from Sachal by the wad Seyghef. The Iribee are in 
general terms distinguished by the name of the district ihty 
\isuaUy occupy, as the Tille-eena, the Sachal-cens, the GhiUsb- 
eens. In each of those divisions, however, there tae particuhr 
tribes scattered, the special names of some of which he noA- 
lects, viz. the Mujatts, and Zurghiem lril>e,s, which &>ni\. io 
Till, are always at war with the Ulled D'Leima. The El 
Arosiem and Ulled Mhsabah, which belong to Zerrohalk 
Those of Tolxrrlct (into whose hands Scott fell wb«n can 
away,) of Lemmiheir, Fyeketts, Ulled Tiderary, Ulled Entmk- 
Ror, and UUed Eniirira, are all of Sachal, ory as it is sometiina 
called Sachara, and are considered a very peaceable peo[^. 
In El Ghiblah are the tribes of Ulled D'Leim, Ulled Edouo- 
chala, Ulled Teggadow, Ulled Emouss. Scott mentions also 
the Arab tribes of Orghebets and the Scamas, who belong to 
El Sharrag, near the Bahar El Tieb. These distant tribes he 
has seen, the former often, the latter sometimes, in El Ghiblah 
and in Sachal, having come there on fighting expeditions, or 
for com. This appeared to him less extraordinary, because hi* 
own master was once absent for more than twelve months on an 
expedition of some kind ; and the people of El Ghiblah some- 
times go far to the southward, to a place called Llumffaufra ^, 
the chief man of which is called Wildibacaab, and whence the 
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amongst the Arabs oft^ Grmt J^rican Deaeri. 
Arabs obt^a black slaves in exchange for horses, in the propor- 
tion of three or tour slaves for each horse. These slaves are 
■gun Eoid at Wodnoun. Scott was also told, that at-Llumgau- 
fra ihere is a very large river, which runs a long way through 
the country ; eaxA that on the other side of tliis river the people 
are not Mahommedans *, He could not obtain any name lor 
this river, but the general one of Babar El Tkb ; which is not, 
however, applied to small riv«^. The naine for tliem is Illi. 
aon Sacharah, or running waters, 

Seott found that fao^lities are also commenced by the Arabs ; 
lor the Blacks never ccHne in a hostile manner amongst the fbr- 



The Arabs generally remain in the place where they pitch 

1 dieir tents, as long as the herbage affords sufficient food for their 

I cattle. When this is exhausted, or dried up, the tribe removes, 

Lnd some of the sheep and goats are killed and eaten. The 

^^^u of these are taken off with particular care. The head is 

^^nt removed, and while the body is yet warm, the hand is in- 

^Induced beneath the skin of the neck, and worked round until 

the two forefeet are drawn out. The skin is then stripped off, 

to as to he without any cut on it, and thus forms a sort of bag, 

wluch is used to carry water or other liquid f. 

The dr^ss of the Arab men is nothing more than a blanket 
or shawl which is folded around them. The thick strong ones 
ere called lAxaa, the thin ones Hdick. The turban is worn by 
ibose called Sidi, who are generally elderly people ^ ; and also 
by the chief mep of the tribe, either old or young. 

The women wear'the same kind of blanket, the comers being 
tied over the shoulders by ^ver clasps, and secured by a belt 
HHind the middle. They have generally blue linen on the 
head. The women of the wandering tribes do not use veils. 
Hi^ persons are slender, and the old ones are much wrinkled. 



ei the Niger ? 



't' This practice appears to b« eKtremely ondBot. The present Spaniards 
liDpt it, probabi; banx ttieir Moorish conqoeiois, and in such baga wine i» cmM 
bom one jiloce to another through the whole peninsida. 

( Aie \i\ey not ths descenduiti of the family of MRhommcd ? 




The Arab mairinge among these wasdering tribes ia not aU 
tetidcd willi any particular fonns, A man inclined to tak« tbe 
dau^ter uf bia neighbour lo wile, ap|>lie!! to lier father, and g& 
nerally gives him a number of (^mrls. The number of thai 
may amount )>erha))s to ten. This ooncludea the match, and 
the girl lives with her husband. Scott tltitiki; that tlie parlW 
may separate at tiie pleasure of either ; and a roan may hm 
as niany wives as he chu«ee to maintain. Both iiayn and girla 
are much fairer than when the skin lifts been expoecd to [Iw 
weather ui advanced life. The aeSes come quickly to maturi- 
ty, and gii'la are sumeumes married at ivn and twelve yatrs rf 
age. 

The funeral of these Arabs is not attended with wiy particu-' 
Jar crreniony. The body is washed, and placed in the ground, 
on the same day that the person dies, and buslies and (tone 
are placed over the grave, to preserve it from wild beasts. 

Children are taught to (vrite with black ink, formetl of cbtr- 
coal and milk, and applied to a smooth board, wl'h a split CHw 
or reed, by way of a pen *. 

' Scolt was SD [aughi; bul TrDHi speciraena ofhis aklUwhich b« hasexUhM 
he does not appear to have derived much advantage from hia instracto™. Hii 
prutlciencj does not nDiv reach to the formation of all the characlera of the Af»- 
bian alphabet. He can, honrver, write several of the Ictteta, and repMt the 
names of the rest ; but his altempta st writing shew turn lo be b; no meana u 
ecpert pmman. He, howcvu, probably speaks Ihe dialect of El Gbiblali, obkh 
is raid ta be B corrupt Arabic, Kith fluency. The following list of a few oitmei it 
Ihinga is noted donn, as nearly as tbe ear can collect the sounds frotn hia modcof 
pronouncing the words. There, sa in Ihe other proper names introdneed InU 
this narrative, cA is strongly guttural, the simple vowels huve the sound ofllw 
Italian vowels, the final < is pronounced, and the accents ore introduced to cooit]' 
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3SA Mcuuitt (^'Alkxandkk Scott's Cof 

thty found and attacked in fourteen days, but w«Te reostoL 
In this action Scott was placed near his master, who threalaol 
to kill him if he did not 6re his piece, (having on a former oee^ 
uon omitted to do so.) The head man of the enemy cane te 
wards Scott's master, who drew a pistol and shot htm. AmtlMr, 
in the mean time, advanced on Scott, who was ordered by hia 
master to iire^ wliic)i he did, and the man fell from his hiffse. 
The rest of the party were soon beaten and dispersed. It ws 
on tliie Occasion ^ven out that Scott had killed the chief of the 
enemy, which was not true ; however, he was considered worthy 
of a'particular name, as having »l^n an enemy in battle ; anil, 
instead of calling him Christian or Alewk, (iheir mode of pnK 
nouncing the abbreviation of his name, whicli he hod told theui,) 
ho was afterwards styled " Mahommed t/ie Christian.'''' 

On another occasion, three Arabs were sent with Scott <ni 
a plundering expedition. On arriving at the enemy's tcou, 
they wuted dll about day-break, meaning to steal what they 
wanted ; but on approaching;, a dog barked, and they £led, bat 
were pursued and taken prisoners by some of that tribe, wbu 
carried them to their tents, deprived tbem of their ttmig, and 
detained them three days, threatening to murder Scott. In the 
middle of the third night, one <:£ Scott's companions looked out 
of the tent where they were confined, and perceived tlie giuids 
asleep. Accordingly, they endeavoured to make th^r esc^ie; 
8nd leaving the tent, saw five men with guns, all fast a^e^: 
they took the arms and slew the men ; s^zed twenty-^seven ca> 
mels, and made off, but were pursued and overtaken, when ou 
tA Scott's companions wag killed, another wounded, and he with 
the other escaped with ditficulty. After wandering five days 
without any provision but what herbs they could find, on (jjf 
sixth they reached their own tents. 

Soon after this last adventure, Scott having, while watering 
the sheep at the wells by the sea-shore, seen a brig at sea, con- 
ceived the idea of making his escape, and ran away: he toot 
shelter for the night In a cove among die rocks, which, from 
' the entrance, he supposed might be the dpn 
: was, however, traced by the prinU 
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BtlcuttoaMfB 




the hand, told him he was safe, led bun to bia liouae, 
him food. 

He afterwards desired Scott to write to the English Gonad 
at Mogador ; and Scott did so. This man, leaving Scott iiit> 
der the care of his brother and his son, set off with the IctUrt 
and al'ter an absence of eight days, returned with a letter fam 
William Willshire, Esq. the English Consul a< Mc^ador *, wbs 
sent B horse for Scott to ride upon, and 37 dollars to buy fu- 

After recruiting himself for three days longer, Soott, aoeoat 
panied by the Moor, set off, and arrived safe at M<^acUn- ii 
five days, during which they travelled at the rate of at Imt 
thirty miles per day. 

As the place where Scott encountered the Moor Is not ibcw 
a mile and a half from Wadnoon, that place may be cooadnt' 
ed as about 150 miles from Mogador. Near the Moor^ bouse 
was a river as large as canals usually are in England. This 
river dows through the town of Wadnoon, and is frcsli until it 
meets the tide from the sea. 

From the neighbourhood of Wadnoon, Scott saw to the east- 
ward moimtains whose tops were covered wkh snow, which be 
was told remained on them aJl the year round +. 

At Mogador and at Wadnoon, the langUEige spoken is callnl 
(by Soott) Schlech J, He received every kind attention from 
Mr Willshire, during his stay alMogador, who paid his ransom 
to the Moor, on account of the Ironmongers' Company of Lon- 
don. Scott reached Mogaiior on the 3Ut August, left it on tlw 
11th of November, in the Brig Isabella of Aberdeen, Captain 
James Cummings, and got to London on the 9th of Decenbff 
1816. 
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r.ll.—Obsen'/ttions tm Uie Gtitgrapky nf'Mr Scott's Rimks 
biVortA JJrica. By Major RENUEi.t, F. R. S. &c. &c. 

Geographical notices coiiUuncd in this narrative are 
, bat appear to contain inlemal evidence of tbeir truth, 
e most important part of them relate to the nature of the 
Ufa, in the place where the travetler crossed it ; that is in its 
■idest part; and which no other European, that I know of, has hi- 
iberto given an account of. We have been accustomed to re- 
i Sahara as having a continuous surface of loose sand, 
rty to fifty caravan journeys across ; but here it appears 
f two-thirds of it have a much firnier surfac:e than 
: and valleys occur in which large trees are growing. How- 
grass, nor any drinkable water, is found there, (on the 
e at least), the stnl being highly impregnated with salt, 
\i !£, indeed, the common character oi the northern belt of 

place where the Montezuma was wrecked can only be 
ixiraated, and that by an inquiry which may appear tedi- 
ordinory readers. But it happens that the place of the 
, is the only pmtU of departure that can be referred to in 
ihe arrangement of the po^iion, from whence the route across 
the Great Desert or Sahara sets nut. Scott himself only saya 
generally, that the ship was wrecked between the Capes of Nun 
(or Nooij) and Bojador, and within the province or district dt 
Saekal. This is one of four contiguous provinces in this 
quarter, whose positions are described in the narrative : it is in- 
cluded between Till on the north, and El Gk'iblali on the south ; 
ftll the three extending along the coast of Africa, to the south- 
itsrd of Morocco; and having a small portion or fong-ue belong' 
lag to the_^Mrt/i province named Zcrrohah, (which lies inland) 
blervening so as to form a common boundary between Till and 
Sachal. This narrow portion of Zerrohak consists of a Wad 
or valley, which has a streamlet of water in it, and serves as it 
communication between the body of the province itself and the 

Eltis named from the province to which it belongs, iho 
Valley of ZprroAft/t. 
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\6 on the Ga^i 
The ^ipwreck took place at eight or nine hours caniel tri. 
ig, (or about twenty English miles) from this valley ; and 
lo the southward of it, of course, because the shipwreck bafqwit' 
ed on the coast of Sachal, of wliich the valley itself has been 
deetcnbed to be liie northern boundary. 

The province of Till is known to extend northward to the 
neighbourhood of Nun, (a cape and town well known in Afri- 
can geography) ; and southward it includes tlie valley erf Ou- 
rerah, often mentioned in tlie course of the narrative, and from 
whence Scott finally escaped to Nun, after four days and nights 
travelling, and a fort of the fiAIi day ; and probably as fast u 
he could go. Allowing, then, that he went in direct diAanee 
100 to 110 geographical miles in a direct line, this will place 
Ourerah at that distance to the south-west of Nun, and directly 
opposite to Foriavenlura, the nearest of the Canary Islands ts 
the Mainland of Africa; and a little to the northward of Cap* 
JiJ>y *. How far the province of Till may expend to the soutb 
of Ourerah, is not known, but probably not far, as so large g 
part of it lies beyond Ourerah, to the north-east ; as also from 
the circumstance of the general trending of the coast in Uiat qiiar. 
ter, as it bore on the supposed cause of the shipwreck. For 
this was doubtless the operation of a souiJt-easierlj/ current on the 
ehip, which had carried her gradually, though imperceptibly, ttv 
wards the land, ail the way from the parallel of Cape Finit- 
terre t. As her course wouW naturally be south-westward, that 
part of the coast which trends to the westward, was more hkelj 
to have arrested the ship's process, than that which has a aouih- 
prly direction ; and this change of portion takes place not lar 
from Cape Juby. It seems probable, therefore, that the ship 
Was Btranded tltereaiouts ; (and, indeed, most of tlie shipwrecks 
happen in this quarter). Had the ship been farther to the 
^uth, its course would have carried it parallel to the coaat* and 
within fflght of land, during the preceding day; whereas it wat 
probably to the north of Cape Juby, during that day^, wberp 
the land retires far back to the eastward, and out of mg^L 




:lis!c ia meant Sot OurertJi, 
1 the following Article. 



^Ur Saites Houtea in f^orth Afrka. 8ST 

ins, we are induced to look for the place of shipwreck, and 
m eoBseqaence fi)r tlie valley of ZerroJuJi, in the quarter of 
Cape Juby ; and which opinion receives strength from the cir- 
cumstance of Ourerah being in the vicinity of Cape Juby. 

By ttic narrative it would appear, that seventeen days were 
employed between the place of the wreck and El Ghihlah, an 
ipment not far from the sea-coast, in the province of the 
name, and stated to be the smithmest of the four provin- 
Dccupied by the wandering Arabs, with whom our traveller 
)iad communication. If this journey of seventeen days is caU 
culated on the ordinary rate of caravan travelling, 250 or 9G0 
geographica] miles in 3 str^ght line may lie allowed ; and these 
will reach to the River Del Ouro of the Portuguese. If fif- 
teen instead of seventeen days, be the true reading, (as it ap- 
pears doiihtful in the MS.) thirty miles should be deducted j 
and the camp of £■/ Ohiblak placed so much farther to ilie north> 
imrd. But this will scarcely affect the general line of the route 
anois llie Great Desert. Caravan rate is here taken, becduse 
4e party was so -small ; it consisting only of tme family, attend- 
fd by three camels ; whereas the journey across the desert was 
performed by a large party, with 2500 animals of different 
kinds ; and, moreover, was continued more than six times aa 
long. The time employed in this journey is roundly given in 
iJtg, with the exctfption of three intervals of eleven, five 
two days ; of course no accoracy is attainable. Most pro- 
ly the new moons regulated his time; but, after all, tlie me- 
mory was to be trusted, and it would be unreasonable to expect 
imore conastent result than the one about to be reported. 

The total number of days may be taken at 106, unless the 
three days halt in the wood, are to be included in the gross 
nnmber of days given for the march ♦. 

Conadering that the party was composed of ] 15 to 120 per- 
tons, men, women and children, (Patriarch fashion), and that 
the latter classes did not alwayg ride ; moreover that there were 
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* The time ^vea for their journpy back, doee not maierially diflfer ttom iho 
Wber i il bdng, as well as the loose manner in wiiLch il it given (and pobabljr could 
only be given) only a fern day tkort of it. This teodA.t^ ghorteq Ihe nuvlu^ ''■' ' 
l«nfe Bn'sing on the cBlcuJalion which fnlluivs. 



about a thousaiiil goals, (lK>iiid(.*s aa luaiiy sheep. Mid SOOorOOO 
rameis), whk-h goats could only keep up willl the cameU vAn 
thty had »ufficientJbod ; that cnniels travel only at the rate <if 
3J English miles p'r hoiin it is probable that S or S| miglil 
be the rale of mtirL'h, since the slowest goei's must of necemti 
r^ulate it *. It must alao be taken ano the account, that nesr* 
Ijr two-thirds of the way was not sandy, and therefore not so 
well suited tn the feet of the camdH, a great number of whan 
were loaded. No halts are spoken of, (except the three in the 
wood, on an extraordinary occasion) ; and it appeal's probable, 
that their daily marches were so short, us to enable tliera to pet- 
severe, without incurring such a degree of fatigue as would in- 
duce the necessity of frequent halts. 

Perhaps, then, iheir rate woe below that of great armies, 
which has liecn calculated at a mean, on inarches of long con- 
tinuance, at about 14^ British miles on ordinary roads; and 
when reduced to direct distance and geographic miles, at abotU 
10^ each day- Perhaps, in this case, 10 may be amply suffi- 
cient. 

This report of the geninul direction of the line of the route, 
cannot be expected to be more accurate thun that of the dis- 
tance, perhaps less so. The sun, however, would furn)^ Inm 
with a good mark, mornings juid evenings, if he made allow- 
ance for it$ great declination at that season ; for it was about th« 
month of June when they set out. At their outset, it is saiil 
that their route was a tittle to the southward of east, and grt^ 
diuUbf inclined more to the south as they advanced, which s 
as clear bm could be expected. If, tbcn, we suppose a curve of 
K' this kind, it will terminate in the direction of the Lake Dibb'tc 

H of Mr Park, and will not even err very widely in point of dis- 

H tance, considering that the geographical constrnctiDa on bo^ 

H sides is made up of calculations on very estended Unea o^ iu- 

H tance ; for the place of the Dibbie Lake rests on its pra^iDnioa 

H of the distance, reported to Mr Park, between his loweM statins 

H on the NigtTs and Tombuctoo ; whilst this latter is placed by the 

H meeting of jj^ ' dtstance (rom Morocco, TuniA and Tr^tA: 
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^Mt Si'otl's Routes in North A/rka. 230 

li did not differ mucli in jKfliit ofparuUcl from ilial gi- 
vfn by bearings puiiited out to him during his route eastward. 

On the Map •, then, about 1000 geographical miles may lie 
measured on the curvilinear route across the Desert, between the 
Encampment in El Ghiblah and the Lake Dibbie, whilst the 106 
days at ten, give 1060, or wixty more than the Map. It would be 
useless to reason on t)ie ground of sticli data; for there . ;ems, 
I'mm the names and general positions of the Lakes respectively 
described hy Mr Park and Mr Scott, no reason to doubt that 
they are one and the same. The D is often changud to T, and 
Tieb or Tee-cb differs little in root from Dib-bie. The 1000 
miles give only nine, and somewhat less than a half, instead of 
ten, for each day. 

The Lake, as described to Mr Park, is much Bmaller than 
the one sceit by Scott ; but no one will regard the two accounts 
88 of equal authority. Mr Park says, (p. 213.) " Concerning 
the extent of the Lake Dibbie (or the Dark Lake,) all the in- 
formation I could obtmn was, that in crossing it from west to 
east, the canoes lose sight of land one whole day." On the otlier 
hand, Scott reckons the parage across, twenty-nine hours, at two 
miles per hour. However, it is difhcult to conceive how a vessel, 
capable of conveying SOO persons across so wide on expanse of 
water, could be rowed or paddled by the same six persons, at the 
rate of two miles per hour I Probably, instead of S8 miles, 43 may 
be a sufficient number. It may be concluded that they crossed 
it from the N. W. to S. E., as Mr Park's informant told him, 
that in going towards Tombuctoo, tliey navigated it from loett 
tn cast, (in effect in tjie direction of the general course of the 
Niger,) and consequently in the line of its greatest length ; fov 
river lakes occupying aportionofthe valleys or hollows through 
which the courses of the rivers lie, have thar greatest length m 
those directions. Scott, therefore, may be supposed to liave 
n the line of its breadth ; aiid it must consequenUy be 
2 lake. 

He observed no current in the lake, whilst the vessel lay 
twice at anchor, but her prow pointed to the eastward, nlthougli 
during calm weather. In a lake of that extent, the current of 
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• See the gKatni iiioi> of Africa in Mr Park's Travels. 



mncll'.s ObsiTvatiotit on 
the river would be disporscil, iind, tberefbre, it ii 
account fur the constant poailion of the vcbwI. PosuUy dUR 
might be a light lur of wind, but it escaped his notice. There 
could be no counter current in the middle of so wide ■ lake. 
With respect to the report of the boatmen on the lakcf-^'tiu^ 
could have been supposed to possess any proper koowlMlge af 
the future course of the Niger, it would have been worth iIk 
tlie attending to. But having the Shilak for tbar vemacultr 
language, they doubtless came from t)ie northern ijuaner of 
Africa, and were not likely to have any knowledge of the sub- 
ject, but from report. The opinion of the North Africani hat, 
in all ages, been in favour of its comniunicatioD witli the Egyp- 
tian Nile, which probably arises from an idea tliat it must as- 
ccssanly reach tlie sea somiiekcre. At the same time, h OWT 
be remarked, that, in the inlanct parts of BaTbary, there >n 
not less than five considerable sO^ams between Morocco oi^ 
Tunis, which run inland towards the Sahara, and formii^ 
small hikes on its border, are either evaporated or swallowed iqi 
by the sands. 

In respect of the quality of tho gull in tlie central part of the 
Sahara, in the line of the before- mentioned route, it may be 
observed, that in the maps tliere are lico tracts of land in the 
nature of islands or oases, or, at least, marked as being different 
from the sandy tract. They are named Guulala and Taiukny. It 
may well be, that these are parts of the tract described by Scott 
as being free from sand, and although described to be In a por- 
tion wide of the route, northward, yet either they may be fjo- 
Iher to the souUi, or the direction of Mr Scott's route may 
have been xnoK northerly. Aa he set out in June, when the 
sun's northern declination was very great, he may not have al- 
lowed for it sufficiently in his estimation of the eastern ami 
western points of the heavens. The watered valley in which 
they sojourned so long, falls very near the western part of 
Giudata. 

It appears that they returned nearly in the Une on whkb 
they advoMoL til they came near this valley, which m 
about thr^^^^ta^Htthe whole way. But then they evideiil- 
ly deviate^^^^^^^^^By traversed the sandy tract in seven 
Ways, whic^^^^^^^^Kvew \n lUeiT way out, and alwcuu* 




'/^MrStxtfts TteuUa in North ^/Hm. 
to a (UfFbrent encampmcut from ihe one they Iiad quitted ut 
El Gkiblah. 



||>. \Vl.'— Remarks on Ote Currents between (lie Parallels of 
Finisterre and the Canari/ Iilattds, which may be 
osed to have carried the Montbzvma out of her course, 
f Major Reh»ei.l, F. R. S., &c. &c. &c. 

i' buould consider myself highly culjtable, if I neglected to 
KtBte, by way of caution to navigators, the result of my inqui- 
ries respeeting the current which appear to have caused the 
shipwreck of the Montcz-uma, and ol' a great number of other 
ships of onr own and other nations, on the western coast of 
Barbary ; having examined a. multitude of journals of ships 
tbat have sailed in that track, with time-keepers on board, and 
which have also, when opportunities presented theniselTes, h^ 
their rate checked by celestial observations. 

The general result is, that navigators wlw depart from the 
parallel of the southern part of the Bay of Biscay, (or say 16°,) 
and 5ail in the usual track soiitiiwaj-d, will be assailed first by a 
SE. current, and then by an eaateriy one, until they have pas- 
sed the parallel of Cape Finisterre ; when the current will again 
turn to the smdh of eaal, and gradually become a SE. current, 
till having passed Cape St Vincent, it becomes easterly agcun ; 
owing no doubt to the indraught of the Strait of Gibraltar ; and 
this easterly current is pretty general- across the mouth of the 
hay between Cape St Vincent and Cape Cantin. 

JBeyond this bay (which may be deemed the^/uTinef, of which 
the Strait itself is the spout,)^ the current again becomes SE.^ 
or rather more southerly, (as it is mort «asver\y towards Cape ' I 
PinisleiTe,) and continues as far as th -patalieVot ^5°, and '« 
moreover teit beyofl^/ JVTadeira westWq - ^^bJ. ia, at least 1.30 
, leagues from the co^^^^ ^f Africa, (hey. '* ' --s\i«.Va. SW. cMi^mX 

E''^' °™^ ^^ubt'ess to Ihe o^'\; ^^ot*o^ ^"^ fiorxiw**^ 
: 
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U^br ReiiUL-U oti l/te Currents btiaiixu th» 
TEie rate of mottuti of tliis (.urrcnt vanc« very conudcr^y 
at (liA'ereiit tiuies, that is, frutn twelve to twenty or more niies 
in twenty-tour hours. I consider sixteen as rather below the 
mean rate. I have one example of 140 miles in eight days, in 
one of his Majesty's ships ; ctjual to 17J niiles pt-r day ; and m 
anutlier of only twelve. And in a very well kept East India 
iitiip's Journal, 170 in nine days to Madeira, or nineteen jxr 
day. The direction of llw btreoui likewise varies but com- 
nionty more towards the aotUh than the east, after pasang dw 
uiouth of the Strait. 

Near the coasts of Spain and Portugal, commonly called Uw 
Wall, tlie current is always eery much southerly, owing per* 
haps to the falling in obhquely on ihe shore, of the great msst 
of water brought by the S£. current ; which can only ruD dS 
towards the south, and ronmd Cape St Vincent towards the 
Strait's mouth. And amongst tlio Canary Islands, and between 
them and the coast of Barbary, the currents are lees regabc 
I have endeavoured to describe this in the sketch. 

It may be taken for granted, that the whole surface of tluS 
part of the Atlantic Ocean, from the parallel of 30" to 4ff at 
least, and to 100 or 130 leagues off shore, is in motion tomndi 
die mouth of the Strait of Gibralt^w. 

According to what has been said in the course of the above 
remarks, it must be expected that a ship sailing in the tini^ 
track to Madeira or die Canaries, will be carried to the souA- 
easta/ard at the rate of sisteen miles per day ; that is, even if 
she has a fair wind, she will be carried by the current ISO or 
160 miles to tlie south -eastward, in the course of her voyage W 
Madeira or the Canaries ; and, conseciucntly, on a SE. ty S- 
course will be carried eighty or ninety to the eashoard of her 
intended port. If we suppose a SE. course, the error in eas- 
ing will he no less than 100 ; which distance, if they were baunil 
to Tcneriff, would carry them to Allcgransa or Fartaveiitwa, 
and if intending to make AUegranza, would place them on 
shore on the const of Barbaiy. The French and SpBiiiank 
report, thad^^^<u6 Imve often made AUegranza when they 
supposed t^^^^^^^ktlic line towards Tener'iff. It must be 
added, tha^^^^^^^H a long passage, the error would be 





^ in proportion, and migfit possibly amount to 200 miJes 

Would seem advisable, thercfoi-e, that every ship going to 

JanaHes, or intending to sail between tliose islands and the 

^nd of Africa, and being without tj me- keepers, as tbat 

of merchant ships eommonly are, should, to every day's 

nmg, add ten miles of easting. This would, in the first 

ire, prevent them from deceiving themselves as they went 

in like manner, as it ia better to set a clock forward at 

than to charge one's memory constantly with its being too 

Ten miles does not seem too much as a cautionary mea- 

8S a ship has very lately been carried ninety-nine miles to 

in eight days in that track. What would not have 

the error had she had even a moderately long passage P 

!s this current which has furnished the roving Arabs of 

irt with their victims from every nation, and the gootl 

niUhire with objects of benevolence, 

J, Rennell. 
Loudon, | 

February 1819. J 



IV.— On the Submarine Current at the Strait of G'lh- 
ar, and at the Sound near Elsinore *. 

oiir account of Dr Marcet's experiments on Sea-Water, 

re noticed t)ie ideas wliich are at present entertained re- 

rg the existence of a submarine current Salter than the 

which runs out at tlie Strait of Gibraltar, and unloads its 

of their excess of salt. I>r Hudson, in the Phil oKophi- 

isactions for 1724! -f-j -seems to have first suggested the 

:ity of this submarine current ; and there is reason to 

that Lieutenant, afterwards Admiral Patton, had the mc- 

establishing its existence. When this able officer was 

enant of the Emerald, he was overtaken with a very heavy 



re bave bttti Indebted for the leading facts in 
L N>, the brother of the lute Admiral Patton. — D. I 
l| f Sec iKis jDiirnal, vol. II. p. 3S!I. Note, 




S44 On lie Ai&iiiarjn« Current at tfie Strait ^CibraUa*; 
gale of easterly wind, in approaching the rock of Gibraltu, 
When night came on, it became necessary to lay the ship to, 
under a close-reefed m^n-topsail, to wait for day light and bet- 
ter weather, and this was done as nearly as possible in the mid 
channel. About one o'clock in the monuDg, Lieutenant Pat- 
ton observed an unusual darkness on the lee beam, and suppo- 
sing it to be land, and the vessel to be in immioent danger, he 
instantly wore the ship, without wmting eyen to acquaint lie 
captain. Finding il unpossible to clear the land by setting 
sails, he saw that there was no chance of saving the ship but by 
trusting to tlie anchors. One of them was accordingly let go, 
but before it took effect the vessel struck the ground three 
times, but the ship, notwithstanding the very high swell, and 
the breakers within half a cable's length of the stern, rode hH 
till daybreak, when the weather became more moderate, and tfae 
vessel was found to have drove in at the bock of the rock of 
Gibraltar, by a counter current. 

In consequence of this narrow escape from shipwreck, Ueu* 
tenant Patton was led to study the subject of the currents of the 
Strait of Gibraltar. 

" He hod ascertained by experience," says his brother, C^ 
loin Patton, " that when two fluids meet in a narrow channd, 
the one being lighter than the other, that which is heaviest will 
run out below, at the same rate exactly that the fluid which is 
lightest runs in above. Of the truth of this, any person may 
satisfy himself by filling two long phials, one with salt water, 
and the otfier with fresh ; colour one of them with ink, or am 
other substance to distinguish it, and place the mouths of the 
phials close togetlier, holding them horizontally, the salt water, 
which is heaviest, will be seen to run out below, exactly nt tl>c 
same rate that the fresh water, which is lightest, runs in above. 
The same law of nature holds with respect to air, which is also a 
fluid ; if, for example, the air in a room is more healed than the 
air in the outside, or next apartment, it will of consequence be- 
come morejKi'' ' and lighter; if tlie doors be opened between 
them, and^^^^^l^idle be placed on the floor of the passage 
of the do^^^^^^^bill blow inward with the cold air run- 
ning in b^^^^^^^^w candle b held up near the upper mrt 




mid at the Sound near I 
of the door, the flame will go outward with the warm and light 
air blowing out as fast above as the heavy air comes in below. 

*' Lieutenant I'atton, therefore, very naturally conceived, that 
if the water within the Mediterranean be heavier than the wa- 
ter in the Atlantic, the water of the latter, according to tlie lawa 
of gravity and fluids, must of course run in ahove, and at the 
same rate the water of the Mediterranean, being heaviest, run 
out below ; and in this parUcular case, as the cause must be per- 
petual, the effect must follow ; and the upper or surface-current 
never cease to run in from the Atlantic to the Mediterranean. 

" In order to ascertain the fact, whether the water in the Me- 
diterranean is actually heavier than the water in the Adantic, 
Lieutenant Patton flUed some bottles of sea-water, at a distance 
from all land, in the Atlantic, and also some botdes near the 
middle of the Mediterranean, which were afterwards carefully 
and accurately weighed ; when a flask, containing one pound 
six ounces and five drachms of the Atlantic water was found to 
be thirteen grains hghter than the same flask, most exactly filled 
with an equal quantity of the Mediterranean water. 

The differtncG of weight seems small in the conteota of a 
flask, but, on so large a body of water as the Gut of Gibraltar 
must contain, is quite sufficient to account for the constant cur- 
t which, from this cause, as Lieutenant Patton has fully as- 
ined, runs from the Atlantic into the Mediterranean." 
. submarine current, similar to that of the Straits of Gib- 
raltar, has been observed by the present Captain Patton, R. N. 
The sliip whicii he commanded having had occasion to anchor 
Gome miles from Elsinorc, he found a current running from the 
Baltic, at the rate of Jour miles an hour by the log. Upon 
dropping the lead, in order to ascert^n the deplli of water, 
which was ahoMtJourteen fathoms, he found l.\\e Xme. continue 
perpendicular from his hand, when the lea*^ \''^^ ""^ raised a. 
little from the ground. Hence he con,.! Ac4, '^*^^ ^° under-cut- 
rent, equally rapid with that on the §. ^ r-0-,^^ ^Tcveivted We 
lead and line from ^-jglding to the 0^ *'J^ J ■v^'ilo« «^ ^^^ ^~™^' 
as it would have done had the sbi>^\.,/' ^;!i^T^l B-^ 'l>>^'^ ^"^ 

through the mer. ^f,e Baltic coi *1, ' 
the current.;./^ ^ ^^d frcqumtl^ ^'^ "^ 
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AltT. \ .•—Obsci-vaiton on t/te M'lrteralogif of Hulkin Moitntuin, 
in Fllntahire ; with a particular account of iJie recently dt/i- 
covered Bukntone mid Porcelain- CUiif of that place. By 
Thomas Stkwabt Teaii.l, HI, D. F. R. S. E. M. G. S,, &c 
In a Communication to Professor jAMEeoN. 

-I HE delation known under the name of Halkin Mountain, 
is one of a range of hills, stretching from Holywell towMtl* 
Mold, and has been long celebrated for (lie richness of hs nn- 
neral veins. From these a jirodigiouB mass of lead-ore lu» 
been extracted ; and there are at pi-esent extensive buiks 
wrought in different parts of this ridge : but its mineral weidtb, 
within tlie last three or tour years, has received an importarit tui- 
dilion from the discovery of a curious siliceous rock, adniinbty 
adapted to supply the place of the best French BuhrBtone in 
our flour mills ; and of a bed of beautiful while Clay, which 'i» 
now successfully employed in the Staffordshire Potteries, To 
render the account of these interesting substances more complete, 
I shall commence with a brief survey of the geok>gical teatiira 
of this part of North Wales. 

The district of Flintshire bordering on the estuary of llw 
Dee, may be considered, in a general point of view, as formed 
of three nearly parallel ranges of hills, with the intervem!^ 
valleys. The range which skirls the river is low, undulating, 
and, af^er some miles, sinks into a pliun of considerable extent. 
The surface inlhlis first portion oi' the district is covered by a 
fertile soil, presenting a beautiful intermixture of woods and cul- 
tivated fields. The soil rests on an extensive coal tbrmatian, in 
which the bed^ ore clay, shale, sandstone-flag, and c^ ; whicb 
last alternates with the other substances in twelve distinct beds 
of various thickness. The most ancient coal-mines in iJiis ibr- 
mation are near Mostj-n-Hall ; and some of them have bMn 
wrought since the time of Edward I. The mines have the 
depth of from 100 to 1S5 yards. In the principal mine nt pre- 
sent wrought, the first coal-bed occurs at the depih uf 93 yardSi 
and is covrf^^lav', shale, and a thin sandstone^ flag couuiti- 
ng much^^^BH^diflcrent beds of coal vary from 1 fool 
to 9 feet, ^^^^^^^^■^1' ''1 thickness, and their general incU- 
nation is ^^^^^^^^K^nvd in three; varying from 
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I t»fo in three yards. The general dip 



i towai'ds the 



■ Flintshire coal-beds extend in length Irom Llan-Asa, 
1 the parishes cf Wliiteford, Holywell, Flint, N'oithop, 
lawardea ; a distance, in a dirctt line, of about twenty 
Their breadth is limited, on the one liaiid, by the val- 
Mween the first and second vangea of hiils, and on the other 
e Dee, There can, however, be little doubt, that the Nes- 
k>Uieries, on the oppoBite Cheshire shore, are part of the 
coal-field. The Neston mines, indeed, extend Jiearly two 
I under the bed of the river, in a direction towards Flint. 
Ugh this extent the coal beds are not to be considered as 
lemipted. They are subject to great irregularities from 
I and didocalions of the neighbouring strata, which in some 
6 are so striking, that the coal-beds may be conadered as 
a & series of detached basins, of greater or less extent. 
Dte]ligent friend, pi'actieally acquainted with the coal-fielda 
is district, informs me, tliaL near Northop, he has seen an 
nee of the coal-formation extending to the laest of the val- 
x^ween the first and second range of hills; and the same 
i to ofccur near Holywell. The cause, liowever, which gave 
^arniel of tlie river its present fonn, seems to have prodii- 
i dislocation of the coal-beds ; for the dip at Neston is said 
B towards Wales, while that of the Flintshire mines is to- 
i the opposite pmnt of Cheshire. Tlie coal of Flintshire is 
trious qu^ties. Some of the beds yield a coal in some 
lire resembling tlie candle-coal of Lancashire ; but most of 
[her inferior to the best Wigan coal. Much of what I saw 
lostyn Coal-works was contaminated by pyrites. In this 
ry, tlie main shaft at present only extends through nine 
, tlie last of which is more than two yards id thickness, 
Tests on a bed of yelio wish-grey shale, with a greasy lustre, 
e numerous cracks which traverse it in all dii-ections. This 
^ which is three feet in tliidcness, is much prixed fur ma- 
l and setting oi' fire-bricks+. Tlie refuse of some of the 



J. beds below.' this slials, each from 5 feet to 3 fee 
cnicndoiib eiplosipn of .'itt-ditmp, wliith i^oli piaa 
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l>r Traill vii llie Miiuratogy of Ba 
old cool-worka, by spontaneous decomposition, has been ocn* 
verted into a blackish clay, containing a small ponioii of sulphate 
of argil, and more sulphate of iron. Not far to the aoath of 
Mostyn-Hall, by the shore, ia a lingular cliff, composed of U^ 
masses of perfect slags, cementing tVagmentfi of senu-vitrified 
and indurated sandstone flag. Large blocks of this pseuda-vaU 
conic substance are scattered on the beach, tutd present a triU 
liant contrast of colour, from bright fiery-red and orange-yeQow, 
to pale lilac and dark iron-brown. These substances occur in 
two parts of the eliff. The most southern portion cx.t«nda about 
SO yards in length. This is separated from the second by km 
cliffs of sandstone flag, about 110 yards long. The second, 
containing the most perfect vitrifications and scoria, extends 
about 25 yards. The whole cliff is from 30 to 50 feet high. 
The marks of lire in some places are only visible by the red cx>> 
lour and hardness of the shatlered rock, while in others, the !»• 
sed matter has interlaced itself with tlie broken stone. The 
most perfect slags arc dctaclied masses, some of which arc sa or 
seven tons in weight. The whole is the product of an acciden* 
tal fire in a coal-work, extensive traces of which are sull apparcnl 
above the cliff. 

Th"j second range of hills may be said to extend from the 
parish of Llao-Asa, in an irregular ridge, occasionally intersect- 
ed by dells, to the vicinity of Mold, where it approaches the 
thirdj range, Mostyn Mountains, conspicuous by its anckiit 
Pharos. The hills around Holywell, the Halkin and Bulkeley 
Mountains, are included in this range. The name of HUtit 
much more apphcable to these than tlie appellation of Mouiw 
t^n. Their slopes, and sometimes their summits, are cultivated 
and adorned with neat cottages and gentlcmcus' seats. Thia 
range is separated by deep valleys from die lower range. Ita 
general structure seems to coji^st of lieds of limestone, cont«n- 
ing marine remains, winch are in many places covered by thick 
irregular beds of a siliceous slate, in some places passing almost 
into homstone ; in other situations into a rock intermediate be- 
twen flinty-slalui' ' lay-slate; and this last, in tlie hills above 




> Account of the ruct'iitlt/ dismvei'd 
well, graduates, as it Approaches the surface, into perfect 
, From the dip of this limestone formation to the east, it 
1 appear to pass below the caa\-me.asiires of the lower 
\. Both the siliceous ^late, and the limestone, abound in 
v«ns of lead-ore and calamine. The two substances are 

found together The calamine is most abundant a little 
B nortli of Holywell, on the roads of St Asaph and White- 
This mineral was here so little known about a century 
that the finest ores were employed as a material for fepmr- 
he highways ; but when its value was discovered, the roads 
broken up, and limestone, or siliceous rock, substituted for 
Kae valuable material, 
roe years ago I remarked an abundance of line rcniform 

tyradal calamine in the mines round Holywell, and found 
lis of the same stihslance in many specimens. On a late 

I was unsuccessful in procuring either, the ore principally 
Sling of a much corroded calamine, in the state of oxide, of 

II yellowish-grey colour, sometimes varied with pale yellow, 
B, orange, and bluish tints, of great hardness, and con- 

ble specific gravity. This ore usually accompanies galena. 

lead-ore of tliis district is chiefly galena, but considerable 

BtitieB of green phosphate are occa^onally found. I have 

'<^imens in prismatic crystals, but it is usually amorphous. 

1 am in possesion of a mass of green phosphate of lead, nearly 

, which weighs upwards of twenty pounds avoirdupois. 

e also lately received specimens of rich indurated white- 

1 Bruen-mine near Holywell. Mixed with the lead 

dine, there is found much common brown blende, or 

piuret of zinc. The mineral veins in this district have a di- 

iDn north and south, and also east and west The latter, 

BSt in the superficial veins, are considered as the most pro- 

!, but some of the richest veins on Halkin run north and 

The calamine is converted into brass ingots, plates, and 

I by mills, on Holywell stream. The lead is smelted in 

s furnaces, erected near the shores of the Dee, and the 

Bty of the metal obtained is reckoned excellent. The quan- 

y of silver in the Flintshire galena will not in general repay 

the cost of pa7-ting : but the rich argentiferous galena of Car- 

digoashire is assayed for ^Ivcr at the exten^dve works of Mr 
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I)i' Tiaill 07i the Mimrahffy efHttlhin Mo 
Itoskell, near ihe town of Flint. There arc coppcr-vorks along 
the cosust, but tliey are not supplied by the mines of ihU coun- 
try. No considerable body of co]^r has yet been diacaTttred 
in Flintsliire ; but the produce of the minen of Angleacy ud 
other parts of Wales, are here converted into bars, wire and 
sliects, both for boilers and alieathing, by means of machiiieij^ 
wrought by the copious stream which bursts out from the «niU 
ed spring of Winifred, and gives a name to die romantic aod 
busy Town of Holywell. I may liere remark, that this ce^ 
bratcd spring diminishes nne-tliird, or even more, in great 
dmught; and though usually limpid, I have seen its watetKof 
a muddy whey-colour after heavy rain. Its tempamture n 
considerably above tliat of Uie medium temperature of the i& 
mate, and It appears to vary at different limes. In 1830, wbeo 
tnuddy, I found it ST Falir. ; several years ago it was ait l^i 
as £i9°, but it is sdd usually to be 58°. These variations are 
remarkable in a spring which pours out in its usual state twenty- 
one tons of waterier minute. It is remarkable also, that mofl 
of the European thermal springs occur in limestone countries. 

Tiic third range of hills is the lofty ridge which, tinder di& 
ferent names, forms the eastern boundary of the fertile valedT 
Cwyd. On the slopes towards the Dee, it consists uf a bard 
and pretty compact limestone, in tradng which, from IKserlli 
to Caergwrle and Llangollen, many years ago, I found the 
limestone to contain encrinites and other corallites, and it s^ 
jKared to rest on highly inclined strata of an argillaceous-sUle, 
which constitutes a large portion of Norlli Wales, and would be 
tousidered by the Wernerian geologists, as belonging to rodis 
of Transition. Tlie limestone, which rises into a lofty mountun 
just above Diserth, appet^ed to me to have the characters of 
what is called the oldest fltttz-hmestone, abounding tn galou 
and calamine, which, near Mold, ar$ accompanied by oompaCt 
And earthy wilphates of barytes, as vein-stones. 

Such is the general distribution of the mineral products of 
tliis pari of North Wales. We shall now examine inore parti- 
inta'm, long celebrated for iu luad-minv^ 
lally interesting by the discovery of the 
valuable b^^^^^^^^thc fine poreclain-carth above notia'd; 
ic> of this place are 



either wiw^^ 



rl Grosveoor, tlic loni of tlie !iuit, or l>y small parties of 
we millers, whu unite in takiag short leaseti Irum liin 
lip; that the right of extracting the hidiratone and 
i leased by a company of gentlemen, wJio were 
orers of iheir value, and thai the operations for obtmiu 
IB two last, are directed bv one of the partners Mr Bisliu|), 
twe politeness the curiouit visitor will iind liimself much in- 
d- 
ie ascent of Halkin from Pit^ll, the hospitable residence of 
Bi^p, is steep. After pas^ng tlirougii some int'losures, 
oter on a mineral tract, which has been excavated by in- 
e sliafls in all directions. These all aecm to have been 
coniuderable extent ; and having been carried on by tin- 
icted parties of a few ^xxtr adventurers, had been injii- 
asly wrought at a vast cxpencc of ill directed labour. 
B idea of tlie attempts which have been here made, may he 
1 from the fact, that on an angle of lliu common, just 
£ the Milcor-mine, in an area of about three acres, I count- 
le vestiges of between two and three hundred diminutive 
X, or other mining excavations. The average depth of 
I, according to an intelligent miner whom wc met on the 
, seldom exceeds from ten to seventeen yards, though a few 
trate to the depth of thirty or forty. Some of these pits 
nought by parties of three or four miners. Their appara- 
;be»de tlio pick-axe and shovel, assisted by blasting, con- 
of a rude wince, turniid by the liand placed oner the slialU 
aiung the ore and rubbish. The poverty of the ailventu- 
igraierally renders other apparatus unatt^ahle, and a small 
Itity of water usually puts an end to the work. Though 
s ftul in obtaining more than a scanty sub^stencc in this 
ry, the occasional instances of succe^:sful adventure encc 
many lalmurers to sfieculatc in tlie mines. 'J'he Miicor-iiiine 
tarried on in a diSerent manner. It is almost half way up 
near the road to Northop. The sliaft had a large 
aigine on it, wliich drew water from the depth of 
^ards. According to the miners, l!ie first Meen yards 
rate through soil, alluvial matter, and crimibhng shale ; 
I'BUCCeed forty yards of a slaty rock resembling shale, but, 
luaUy hardening as wc dcscoad, it becomes siliicuus-flatc, 
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and is succeeded by thitk beds of the same substance, (here 
named Chert or Chirk by tlie miners,) wliich continues to tlw 
depth of eiglity-five yards more. The principal lead-veins b 
this mine are in the c/iert, and the shafl has only been sunk 
four yards in the limestone. The whole I)ed3 hei-c generally 
dip one in thrtc, but this is subject to considerable variation. 
Tliis mine may be considered as unfolding the gcolo^cal strw 
ture of the eastern side of the mountain ; for it uearlr conr»- 
spends with what has been observed along all this elope. A* 
we ascend, however, the slaty-rock decreases in tliickaeaSf iir 
gives place sooner to the solid beds of ckert, and almost dia^ 
pears on the simimit The shatls of two extensive mines an 
the summit are wrought by Lord Grosvenor, and go to peat 
depths. The Otd~Hakc mine near Halkin Hall has reached the 
depth of eight score yards. It has no steam-engine on it ; the 
ore is Tfuscd by well constructed horse-engines, and his Lord* 
ship\s en^neers are now engaged in carrying a new level toward 
it from the lower part of the adjacent valley. This level com* 
mences at NanUy-Flint: about 500 yards in length are almdy 
excavated, but when completed, it will extend about 1500 yardi 
farther, and, at this point, will be 230 yards below tlie surface 
on the eastern slope of ilalkin. The work is carried on day 
and night, yet it will still require several years for its comfde- 
tion : its estimated cost is said to be L. 20,000. I may here 
retnark, that some of the mines near Holywell arc drained by a 
well constructed and judicious level, begun in 177*, and carried 
into the mountain for about ISOO yards. TheXUdrrakehw 
been a most productive mine, and is still wrought with sptaX. 
The other mine, called Lord Grosvenor's Main, on the soutfaeni 
summit of Halkin, has also a deep sliaft The ore is heie 
drawn up by a new double-stroke steam-engine, and the muie^is 
pumped by a large Watt's atmospheric engine. The depth of 
the shaft is nine score yards, and the effect of the general nse 
of die beds of Halkin mountain towards the west, is here ttpflt- 
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vnong the miners of this district, who are said, Jn some instan- 
ces, to have carried their-prejudicea against north and south veins 
so tar, as to have abandoned promising veins in tliis direction, 
on meeting with a trifling shift, the removal of whicli afterwards 
enriched more enterprising adventurers. Indeed, one is tempted, 
from the accounts given by tlie miners, to imagine, that the 
richest veins in the chert of this place run east and west, while 
the tnoet profitable veins in the limestone he in a north and 
south direction. There is another conaderable mine on the 
Borth-west summit oi Halkin, called GeUif-FoKler-Fields, wlkicb 
for some time yielded much green phosphate of lead; but this 
ore haa lately become scarcer, and the galena has become more 
abundant. The large mass of green phosphate above mentioned i 
tca£ found in this mine ; but this ore occiu:s both mjis^vc onij ' 
crystallized in other jmrts of this mouattuu. 

Halkin is much less steep on its western than its eastern ^de. 
On the former it gradually slopes into a wide cultivated valley, 
which extends to the third range of Flintshire hiUa. Its gene- 
ral direction is NNW. and SSE., extending between three and ' 
four miles in length, with a medial breadth of less thau a mile, 
lis top is undulated, presenting a considerable extent of Irregu- 
lar plain, sterile, and in many places rocky. The limestone has 
already been sufficiently described, but the slaty rock and chert 
require a more particular detail. The upper nwk on some 
parts of the mountain cannot be easily distinguished from com- 
mon shale, crumbling down on exposure to the ur, into small 
angular fragments, which, by larther decomposition, are resolved 
into clay. Below this lies a slaty rock, often veined and cloud- 
ed with various shades of grey ; its lower strata become hard- 
er, and it passes gradually into a true siliceous- slate. This 
rock, in the state intermediate between shale and siliceous- slate, 
occurs in large quantity in the hill just above Holywell, where 
il is much used for building. It is usually prettily veined wilh 
parallel lines of dark and light grey colours ; it is tolerably 
Jiard, but may be easily scratched with a knife ; its specific 
ity. I found to be 2.4885. Its stratification becomes less 
less distinctly viable, as we trace it downward ; its hard- 
and densily increases, its fracture inclines to splin 
finally passes into the chert, which appears to n; 



[jiiro siliceous slate. Near the OAtrwfcr a weathered variety of 
lliis slaty rock occurs on the surface, bcatitirully veined and 
doudet] with reddish -brown and ochre-yellow, on a light yet 
lowish-grey ground ; but tile more usual coloiir-deliueatiofis Ste 
blackish-grey, streaked with fine parallel lines of a smoke-gKy 
colour. 

The rock called by the miners c/iirt, is a masaive uticeaus 
slate, not disposed to divide into thin layers, but occurring in 
thick bods. Its colour isbluish-grey, mixed with ydlowigh-^rey. 
Its fracture is splintery, sumetimea passing into imperfectly flu 
conchoidal, with a vory feeble lustre on the latter surfacea; bat 
is dnil where splintery. Its edges. In the purest spedmens (as 
in that of Mr Bishop's quarry), are hi^ly translucent. It is 
often traversed by many smaJI veins of quartz ; but large blocks, 
of great purity and unifonn structure, may be procured in srane 
places, especially in the above-mentioned quarry, which is in a 
rocky crest on the eastern ridge of the mountain. The specific 
gravity of this sort is 2.6S63. The blocks here raised are 
brought to Flint, and there shipped at ihe rate of L. 1:S;6 
per ton, for the potteries in our midland counties, where Utty 
are employed to grind flints for the belter sort of porcdm. 
The purity of this rock augrneiita the product of fine ^ieemiB 
earth, by its own attrition during the process. The rock of 
this quarry, it may be remarked, bears a striking similarity to 
the siliceous substance found, in small quantity. Testing on the 
massive limestone of Windmill-hill at Gibraltar, wiiieh appears 
to me also a aliceous slate *. The rock of the above quarry a 
known to our potters by the name of Blue Chert, to distinguiiih 
it from another kind, of a whiter colour, which Mr Bishf^ prs- 
cures from a quarry on the southern part of Halkin, and eeSk 
to the manufacturers of the -finer sort of china-ware, at a sotn^ 
what higher price. This icMle chert seems to be the transition 
ofsiliceous slate into quartz; orratheraspeciesofquartz-farcilite, 
witli translucent nodules. The white chert of Mr Bishop's 
quarry is now used not only for grinding flints, but as common 
millstone. J^^Latat reijueat, and is shipped at L. 1, 5a. 
per ton. 
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Jctxivnt of the recently diicoverea^uhrlOotUi * 
Eir Lord GroEvcnor's Main, tJiere is another variety of the 
rus rock, with a Diuttitude of imnutc pores, which is ex- 
igly h6rd aud tough, and is by some iDteUigcnt persons 
^t to be well adapted for griading barley. It might be 
si and Iramed for this purpose, Eke bulirs ; but none of 
miUstones have yet been manufactured, 
bout half a mile from Lord Grosvenor's main, lies thequar- 
a still more valuable variety of the ckert, the substitute for 
iiihrstone of France. This substance seems the transitiou 
le siiiceous slate into a hornstone, rendered porous chiefly 
rataining silioeous petrifactions of different g))ecies of corals, 
un covering of soil here rests on debris of siliceous slate ; 
r this occurs a bed of »l)ceous rock, four feet in thickness. 
1 bed is generally dense and compact ; but its lowest part 
nets porous, botli from its structure and abundance of coral- 
A eecutid bed contains the finest bulirs. Large masses of 
«tone may be procured, exceedingly hard, extremely porous, 
very uniform in their quality. This sort of rock passes, in 
I part« of the quarry, into the compact cJtert ; but there is 
is spot a large body of the veacular rock, admirably adapt- 
ir millstones of the best quality, Masses of it, from half a 
to upwards of two tons, may be procured of very uniform 
ty. Its general colours are greyish -white, and various 
s of light grey. It is fiill of pores, which are partly owing 
e abundance of petrifactions it contains, and in part to the 
ular texture of the rock itself. From the number of its ve- 
\f the fracture is not always easily detected ; but it is dedd- 
splintery in the more solid parts. It is hard, and is broken 
great difficulty. The edges are translucent. The specific 
y of fragments of a medium quahty is S.50S2. 
he equal distribution of the pores in large masses of this 
, and its extreme hardness, induced the discoverers, who 
experienced its efficacy in grinding flints for the potteries, 
^ it as a millstone ; and experience has justified their most 
uine expectations. When wrought up like French buhr, 
fi been found to equal the best foreign milhtones. I saw a 
|»ir, five feet in diameter, in the water flour-mill at Flint. 
They had been nearly three years in use, and, according to the 
^Uer^s testimony, proved as sharp and toitgk, as the best 
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Account q/^thi 
toucs of die Flintshire bultrs, manufactured by Messrs 
and Company at Nant-y~Mach, near HolywelJ, or by 
ent John Colenmn of Liverpool, have been recently sent 
rent parts of Lancashire, to Leeds, Dublin, &c. ; and 
every reason to believe, that the quarries of Halkin will 
Britain independent of foreign coiintxies for the supply of 

essential article. By the following statement of prices, 

i, that the Halkin buhr-millstones may be had at about 
'the cost of the Freocli millstones used in this country : 

PeeU la. 

f 4 milistimes complete, £i\ 0*1 

* 6 ditto, . 32 _,, . , 



buhrs are shipped at £ (i, 6s. per ton. They may be 
SO lb, to several hundred weight each. The French 
rerage almut forty to each ton. 



le western side of Halkin mountain, about half a mile 
of the buhr-quarry, lies the bed of Porcelain-clay. On 
of tlie clay-pit, I found at the surface limestone of a 
fy colour, containing many large bivalve petrifactions, 
also calcareous. This limestone presented a mural 
9. few feet high towards the clay, which seeraa to occupy 
erable hollow in the beds of limestone. I did not dis- 
e junction of the siliceous rock with this limestone; but 
if the latter, the nature of its petrifactions, and its 
cUnation, render it doubtful whether this should lie con- 
the same hmestone which lies under the chert on the 
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le monlhs ago, and, as (or as we c, 
Iter every purpose of French buhi 



French buhrs used in his mill. Another pair liave been at 
work four j'ears in a flour-iiiUI within a Few miles of ITolywclI, 
and are reckoned ci|ual to the foreign milUtoncs. At Dunham- 
c^-Uie-HiUy between Chester and Frodshaiiti, a curious expeiv 
ment has decided the value of this rock. A pair of millstones 
were constructed, with alternate pieces of tlie French and Hal> 
kin buhr. These have been in use about four years, atid «»• 
tinue to give as perfect satiElacbmi as if the whole had been 
constructed of foreign stone*. 

' The following documenu Die ca|Hes or Ictlen which the luoprieton have n- 
cdved from it\ttrH intelligent millers of eipurienco : 



>' t have given the Flint buhr miU-Moneti a very fair trial, and ;au majr ttai 
buhiB for atiuther pair as soon an convenient. I have (Treat pleasure in aaying Ouj 
onmer remarkablf well, in wmie inntiinccg better than Ibc I 
tieulorly in respect to cone wheal ; and in olhct klnda of wheat, Ihef ai 
rior to the Fiendi. I have now at waili Iwcn^-twa pair of n 
from Whililc Hillsi some fcani Mow Cop, some &em Beettone, some IVom Angle- 
■ea, several from Frajice, and one pair from yeMi quarry, and your F(,iht Bttsu 
ore, in my opinion, superior to any cf them, in r»ipeft to the flonr of wheat. I 
have Died a Flint buhc-bcdatonc, with an Anglesea runaer, and Ute griodi^ mK 

much icfmoi than at pieaent, ts \yji\i at the stones arc of the Flint Buhrs. 

** If jou or ;our friends wish an; further information on the subject, I WO 
most willingly reply to any inquires, or the niones may be seen here at woik at Uj 
time. I am, Ac. Jaa> Ddkbbu. 

" Mtrity Milla, WaniKglan, tith Ott. 1820. 
" To the Welch Company." 

" GlNTLIHEH, 

Inclosed 1 hand you a draught for a Flint buhr-millstODe I recrived mvciri 
months back on trial. 1 suppone you thought me long in making np Inv miaili 
but togiveag'uBt report requires a deal of time, and indeed is a smous mMXa,U 
miilBtoues well made will last for many years, Ho\vevtT, I have to say it has baoi 
appUed seterol weeks in grinding wheat : it grinds equal to French atones, aid 
belter than sojne of them ; but 1 had it to grind barley, peai, beans, tte. and, ■» 
such, it is now wocliing. I can say it answers better than ever 1 met with one be. 
fore, from an experience of more llian thirty years. The face and dress kee|i goni, 
and for a great length of lime. I intend in the spring to have a pair 4 ftet 8 inches 
to grind wheat. I am, &c. j,o. Putt. 

" Sarcdon Mill, ntnr tVahatf StaffordihiTe. 






* Account qfllic recently discavrred liiA/H^I^^ 
^IstoDes of liie Flintshire buhrs, manufactured by Messrs 

» and Company at Nant-y-Moch, near Holywdl, or by 

lliar agent John Coleman of Liverpool, have been recently sent 
to different parts of Lancashire, to Leeds, Dublin, Sic. ; and 
there is every reason to believe, that the tjuarries of Hulkin will 
render Britain independent of foreign countries for the supply of 
ibis very essential article. By the following statement of prices, 
rs, that the Halkin buhr-millstones may be hod at about 
&lf the cost of the Frencli millstones used in this country : 
P«eu In. 

milliitones complete, £ U 

Tllickness, 

of Runntrt, 8 inches. 

of BeiLtoRii, 6 incliei. 



[lese buhrs are shipped at £ B, 6s. per ton. They may be 
"rom 50 lb. to several hundred weight each. The French 
k average about forty to each ton. 



\ the western side of Haikin mountain, about half a mile 
. of the buhr-quarry, lies the bed of Porcelain-clay. On 

bides of the clay-pit, I found at the surface Umestone of a 
_ Itgrey colour, containing many large bivalve petrifactions, 
which were also calcareous. This limestone presented a mural 
surface a few icet high towards the clay, which seems to occupy 
conaderable hollow in the beds of limestone. I did not dis- 
caver the junction of the siliceous rock with this limestone ; but 
the colour of the latter, the nature of its petrifactions, and its 
little inclination, render it doubtful whether this should be con- 
adered as the same limestone which lies under llie chert on the 
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E!9t Froncb buhrs some months ago, and, aft for a; 
think Ihey will answer every purpose of Frencl 




can <m //u MinrruLgi^o/Itnlkin .tfW 
oilit-r Eidc of Halkin. I am disposed to conaider it of a distinct 
aeries of beds. The clay-pit presents a remarkable appearance. 
It occupies a basin apparently in tlie limestone. Ju&t below the 
stnl, lies a coarse clay, coloured by iron, and in some places by 
earbonaceous matter. It is friable, from being much mixed 
with sand. The colouring matters are unci|ually distributed, 
giving a variety of red and yellow tints. The carbonaceous 
[wnlons are blacki«h-grey, but they burn while in the fire, 
They have been used as an oil-paint. Under this lies a thick 
bed of very wiiit? quartzy »and, slightly cohering while wet, 
from containing a little white clay. This sand, when wadied) 
seems well adapted for the glass-house, or might be used instead 
of flint-powdei' in [xircelain manufactories. In soioe places, this 
satid is richly variegated with bright red and yellow hues, from 
nests of coloured clay, the yellow portions of which have tn«t 
of the qualities of variegated dot/. The bed of sand becomei 
more Rne as it descends, and, at the depth of two or three yaidi, 
passes into a puie white clay, which we shall ivw describe. 

The great mass of this clay, when dried, has the followii^ 
characters. It is either snow-white, or has the fabtest doge of 
greyish-white. Its particles are dull and dusty, soiling strongly. 
When rubbed between the lingers, the fineness of its particles 
prevents harshness, and it is rather soft, though not greasy to 
the touch. This is the genera! character; bu' some mascea 
disseminated through the bed, and especially in the lowest pcnnl 
yet reached, have rather a greasy feel, and, when rubbed, bfr 
come shitting on the surface, as if passing into hthomai^ of ibe 
purest white colour. The clay adheres a httle to the tongae. 
Its specific gravity is Z.i33S. 

When either the dull or the greasy-looking day is thrown in- 
to cold water, it rapidly gives out air, with a hissing sound, and 
falls into powder ; the greasy sort rather less rapidly than the 
other : but both are inclined to form a paste with water. In 
some experiments, which I made, specimens of the clay yielded 
more than 80 per cent- of silica ; the rest was alumina, and a 

; but as I afterwards discovered that the 

ments had been diiRised through WiMer, 

t was taken from the pit, it is my intcn- 




^entU/ tliscoveivd Porcclaiit-Clay. !W 

tion to repeat die analysis ou the clay ia its naUve slate. The 
ulay is known in cnuimerce by the name of Cambria. 

It tbnns a thick bed, the extent and exact depth of which 
liaa not been ascertnlncd. It \s Aiund in several adjacent mines. 
In a shaft one mile west of the present clay-pit, it occurs twenty 
yards below the surfai.'e; as also in another mine a quarlei- of a 
mile south of the pit ; and it may possibly be discovered in 
other parts of this district. No attempt has been made, by 
boring ihroiigh the lied, to ascertain the depth of iJiis clay ; 
but Mr Bishop liaving sunk r. sliaft about twenty-sis yards 
E. SE. of llie deepest pan of the pit, Jbund different layers of 
totoured clay, and also this pure white clay, almost to the depth 
uf axty yards from the surface. At this depth, the workmen 
amc to limestone. From this shaft, in which there are indica* 
lions of lead-ore, a level is driving for draining the pit, by bring- 
i(^ its waters in contact witli the rock, which is lull of rents, 
and has sufficient yu/i for this purpose. IVhen this operation is 
rainpleted, we shall ascertain the deptli of the white clay, whicli 
appears to constitute a very thick unequal bed. The clay ap- 
pears lo be purer the deeper it has been yet explored. In 
wae places it b contaminated by uests of bright yellow clays ; 
but the great mass of it is pure ivhite. Among the wliite eand, 
<uid also in the clay, is Juund a grey ish-w lute crumbling stone, 
witli a slaty structure, which seems a transition of siliceous-slate 
iota this clay ; holding the same relation to ihem that shale does 
ta cnntmou clay and clay-slate. From its appearance, it might 
be supposed a siliceous slate, iieated to redness, and then plunged 
into water. Its constituent parts are the same as the ingredients 
uf the clay ; and it is now in great request with t)ie potters, un- 
der the name of Rock Cambria, The occurrence of this sub- 
nance with the sand and clay, would lead us to consider the 
tvo latter either as ari^ng from the decompositioo of siliceous 
slate, or as the materials of that rock arrested, by some unknown 
cause, in their consolidation, ere the cohesion of their particles 
lud united them into a homogeneous mass. It is shipped for 
ISs. 6d. per ton, and is now employed in the potteries as an ex- 
iubstitute for Gravesend flints, 
e clay is dug out of an open pit : and, aller being diffused 




I J©MfralH Hit UiL- Muicraltigj) uj' IJulLlu Mountain, 
through water, to free it from any intemiixlure of gritty saad, 
is dried and sold at Flint for ^3, \Ss. per ton. It isniMr 
greatly prized by oor potters, for the beautiful quality of dw 
ware produced, by mixing with plastic clays, containing mne 
alumina. By itself, it evidenUy has Loo mucb silica to farm a 
perfet't biscuit. When tlie attempt is made, it produces one rf 
a dazzling whitetiese ; but this may be scraped with a knife, and 
Jtles when glazing is attempted. If^ however, cambria be tmst- 
ed in due proportion with common potter**lay, it forms a stoae- 
Toure of superior colour even to our finest Worceatershire china, 
and infinitely more beautii'ul than tlie best stoneware heretcftHV 
made at tjie Stall'ordshire potteries. The following compar^Te 
statement of the expence of the materiala commonly used fis 
Uie best blue printed sUmewart, and of the mixture of camfarii 
i purpose, as all the ingredients now cost 
, may be interesting. Washed cambria is ship 
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Each ton of the common body is calculated to affbrd 9w 
dozen plates, weighing rather more than 8 lb. per dozen, ff 
we suppose that a ton of the cambria mixture wilt yield as manr 
plates, they will be rather less than one farthing per dozen deanr 
than the common blue ware ; while they even surpass Chins in 
beauty of colour, and, from the smoothness of surface, may 6e 
neatly ornamented with painting and gilding. In some inBim- 
factories, the following mixtures are eiBployed ; 
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AltT. VI. — 0» tsotltermai Lines, and the Diatnbu^on of MtsS 
over l!ic Globe. By Baron Alexanoee de HtrMaoLDT, 
(Continued from Vol. IV. p. 37.) 

^\LL the ratios of temperature which we have liitherlo fixed, 
belong to tliat part of the lower strata of the atmosphere which 
rests on the solid surface of the globe in the northern hemi- 
Ephere. It now remains for us to discuss the tetaperatitre^tht 
souStem hemisphere. In few parts of natural philosophy, have 
naturalists differed so widely in opinion. From the beginning 
of the ICtJi century, and the first navigations round Cape Horn, 
an idea prevailed in Europe, that the southern was considerably 
colder than the northern hemisphere. Mairan and Buffin* 
combated tliis opinion by inaccurate reasonings of a theoretical 
nature. jEpinus-f- established it anew. The discoveries of 
Cook made known the vast extent of ice round the South Pole ; 
but the inequality in tJie temperature of the two hemispliOTes 
was liicn exaggerated, Le Gcntil, and paitieularly KirwanJ, 
had the merit of having first demonstrated, that the influence of 
the circumpolar ice extended much less into tlie temperate aone 
than was generally admitted. The less distance of the sun frran 
the winter solstice, and his long continuance in the northern 
signs, act in an opposite manner || on die heat in the two bemi- 
Bphercs : and as (after the theorem of Lambert] the quanti^ of 
light which a planet receives from the sun, increases in propor- 
tion to the true anomaly, the inequality in the temperature of 
the two hemispheres is not the effect of unequal radlatioiL The 
southern hemisphere receives the same quantity of light; but 
the accumulation of heat in it is less §, on account of the emis- 
sion of the radiant heat which takes place during a long winter. 
This hemisphere being also in a great measure covered with 
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■ M. HunuSijiill on holhamal LUus, <.^-i: 

Water, the pyraniicla.! extremities of the continents Imve there 
irregular climate. SumniGrB of a very low temperature are sui 
ceeded, as far as 50° of south latitude, by winters far from 
gorous. The vegetable forms also of ihe torrid zone, the 
borescent ferns, and the orcliideous parasites, advance towai 
98' and 42' of S. Latitude. The small quantity of land 
in the southern hemispheres, contributes noi only to equalise tl 
seasona, but also to diminish absolutely the annual temperature 
of that part of the globe. This cause is, I think, much 
active than that of the small eccentricity of tlie earth^s orbit 
The continents during sinnmcr radiate more heat than the seat, 
J^md the ascending current which carries the air of the t^ino^- 
d and temperate zones towank the eircimipolar regions, acts 
i in the southern than in the northern liemispliere. That 
e which surrounds the pole to the 71at and 68lh degree 
Esouth latitude, advances more towards the eqiiatra", whenever 
1 free sea ; that is, wherever the pyramidal extremities 
r the great continents are not t^posite to it. There 
I believe, that this want of dry land would produce an ef-- 
let still more sensible, if the division of the continoits was 
iqual in the equinoctial as in the temj>erate zones f. 
Theory and experience prove, that the difference of tempcra- 
I between the two hemispheres, cannot be great near the 
which separates themj. Le Gentii had already observed, 
that the climate of Pondicherry is not warmer than that of Ma- 
li dagascar at the Bay of Antongel in 12° of S, Lat, Under the 
j^Buallels of SO the Isle of France has the same annual tempera- 
^^■re, viz. 80".!, as Jamaica and St Domingo. The Indian 
1^1^ between the east coasts of Africa, the Isles of Sonde and 
I New Holland, form a kind of gulf which is shut up to the north 
by Arabia and Hindostan. The iKoUiermal lines there appear y 
to go back to the South Pole ; for farther to the west in the open ^ 
aea between Africa and the New World, the cold of the south- 
em hemisphere already causes itself to be ilk from the 2!?d de- 
t of its insulated mountains and particular loca-^ 

■ The dry lands in the Iwo hemispheres ate in the ratio of 3 lo I. 
li" The dry land? bftwcpii the iinpiM, «rc in Ihe Iwo tieminpherci M S la*|J 
"b without the iropitj at 13 m 1. 
■4^reT0at, p. 3H. 
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lities. 1 shall not mention the island of St Heleoa, LaL 15^ 
63' whose mean temperature, according to the observations of M. 
Beataoii, at the sea «de, doea not exceed IVG or 1^^. It is 
the eastern coaat of America, which, intheobservatiDnBof a Por- 
tuguese astronomer, M, Benito Sanchez Dorta", present us with 
the S. Lat. of 9,^ 54', almost at the limit of the equinoctial 
region with a plan, of which we know the climate by more than 
3500 thermometrical and barometrical observations made every 
year, to ascertain the horary variations in the heat and pressure 
of the air. The mean temperature of Rio Janeiro is only 74*.8, 
whilst, notwithstanding the north winds which bring tbe cold 
air of Canada during winter into the Gulf of Mejiico, the mean 
temperatures of Vera Cruz, (Lat. 19° 11',) and of the PlavaonalivT' 

(Lat. 23° 10",) are 77°.9. The differences of the two '^^ 

pheres become more sensible in the warmest months. 



Uio Janeiro. 


Havannab. 


Mew Temp. 


Mean! 


June, GS-.O 


December, 71' 


July, 70 9. 


January, 70 


January, 79 S 


July, 83 


February, 80 6 


A ugust, 83 



The great equality in the division of the annual I 

94° of N. and S. Lat. is very surprising. If we attend to the 
thi'ce continents of New Holland, Africa and America, we shall 
find, that the mean temperature of Port Jackson, (Lat. 38° 51',) 
is, after the observations of MM. Hunter, Peron, and Freyci- 
net, - - - G6°.7 

That of the Cape of Good Hope, (Lat. 33= 53',) 
That of the city of Buenos Ayrcs, (Lat. 34° 36',) 67 j 

In the northern hemisphere GO'.S or 69°.8 of annual 1 
perature corresponds to the same latitude in the northern 
hemisphere, according as we compare the American system of 
climates + or the Mediterranean one; — the concave or the c 
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it on trntkermal Line*, 
southern hemisphere on the isolliertnal hncs of 46''.4and SO'.O, 
we find suDiniers which tu our hemisphere belong only to 
the isutlieruia] lines of ^B'-G and 40". The mean tempentufe 
is not precisely known beyond 51 ° of S. I^t. NftTigauWB do 
not frequent those regions when tlie sun is in the northern 
and it would be wrong to judge of the rigour of winter, ftnin the 
\ovi temperature of the summer. The eternal snows which in 71' 
of N. Lat. support themselves at the height of 2296 feet abovf 
the sea, descend even into the plains, both in South G«»rgi» 
and in Sandwich Land in 5^" and 58^ of S. Lat. But these 
phenomena, however striking they may appear, do not by bhj 
means prove that the isothermal line of SS^ is 5° nearer (he 
• South Pole than the North Pole. In llie system of transatlao- 
lic climates, the limit of eternal snow is not at the same altitude 
as in Europe; and in order to compare the Iwo hemispheres, we 
must take into account the difference of long:ilude. Besides, an 
equal altitude of llie snows, does not hy any means indicate an 
equal mean temperature of the year. This limit depends jur- 
cularly-f- on the coldness of summer, and this again on the quick 
condensations of the vapour caused by the passage of the float- 
ing ice. Near the poles the foggy stale of the air dimihishes in 
summer the effect of the solar irradiation, and in winter t}iat i^ 
the radiation of the globe. At the StrMts of MageUan, MM. 
Chumica and Galeano have seen snow fall in 53" and 64i' d 
S. Lat. in the middle of summer ; and though the day was 18 
hours long, the thermometer seldom rose above 42* ,8 or WA 
and never above 51", 8. 

The incqual temperature of the two hemispheres, which, ai 
we liave now proved, is less the effect of the eccentririty of llie 



* It is Ihe noie surpimng to fin-d in the IsUuid of Georgiii Eimn on the Xtutta 
■nt the ocean, liecause 2^ 39' nearer the Equator st the Maluuine Isles, the mm 
temperalure of the aummcrB is SS".!, or B" (freater than al the point in our 
liEini»iiherD in Tl" of Lat. where Ihe Umit of perpetual Know exists at 8!S6 fat 
of absolute elefation. But we must recoiled, Ist, That the Malouine Isle* ue 
is heated in mimmer i !d. That Georgia is coveml xi''' 
not nnir in a sea opsn to the north, but under the influ. 

;i!of the i^^^^^^hfandH'ich Land ; imd, Sdly, That in Lapluid, iO^ i 

u proaucc^^^^^^^^Bkcuin^mncts 1U''.S of dillereiicc 

■en of 
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l^^lrfh's orbit, tlian of the itnequal diviaion of the continents, de- 
termines • the limit between the N. E. and S. E. Trade Winds. 
But as this limit is mucti more to ihe north of the Equator in 
the Atlantic Ocean, than in the South Sea, we may conclude 
that, in a region between ISO* and 150° of W. Long, the dif- 
ference of temperature Iwtween the two hemispheres, is less great 
than farther to the east in 20" or 50° of longitude. It is in- 
deed under this region in the Great Ocean, that, as far as the 
parallel of SC, the tuo hemispheres are equally covered with 
voter, and equally destitute of dry land, which, radiating the 
heat during summer, sends the warm air towards the poles. The 
Une which limits the N. E. and S. E, Trade TVinds, approaches 
the Equator, whereas tJie temperature of the hemispheres is dif- 
ferent ; and if, ^\ithoiit diminishing the cold of the southern at- 
mnsjjhere, we could increase the inflexion of the isothermal lines 
in the system of transatlantic climates, we should meet the S. E. 
irinds in 20° and 50° of W. Long, to the north, and in ISO" 
and 150' of W. Long, to the south of the Equalorf. 

The low strata of the atmosphere which rest upon the aque- 
ous surface of the globe, receive the influence of the tempera- 
ture of the waters. The sea radiates less absolute heat than 
rontinonts ; it cools the an- upon the sea, by the effect of eva^ 
poration ; it sends the particles of water cooled and heavier to- 
wards the bottom ; and it is heated again, or cooled, by the cur- 
rents directed from the Equator to tlie Poles, or by tlie mixtiure 
of the superior and inferior Strata on the sides of banks. 

It is from these causes combined, that, between the tropics, 
snd perhaps as far as 50" of Lat., tlie mean temperatures of the 
ait next the sea, are 3°.G or 6°. 4 lower than that of the conti- 
nental air. Under high latitudes, and in climates where the 
Mmosphere is coolest in winter, much below the freezing point, 
the isothermal lines rise agMn towards the Poles, or become 
convex when the continents pass below the seas J. 

With respect to the temperature of the ocean, we. must dis- 

^^V* Prevost, Jaarn. 'ie Phyi. lorn, xi^viii. p. ,163 Irish Tram. vol. liii. 

^H t Humboldt'i Hdat. llislau torn. i. p. 325, 837. -^ Id. f. fi7, 230. 
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penuure of the water at the surface corresponding to dificrent 
latitudes, the ocean being considered at rest, and destitute of 
sh^Iows and currents. 2d, The decrease of heal in the super- 
imposed strata of water. 3d, Tlie effect of billows on the tom 
perature of the surface water. Mh, The temperature rf cui^ 
rents, which impel] with an acquired velocity, the waters of our 
zone across the immoveable waters of anotlier zone. The re- 
f^on of wannest waters no more coincides with the Equator, than 
the region in whicli the waters reacli their niaximum of saltne$$. 
In passing from one herai^Iiere to another, we find the warmest 
waters between 6" 45' of N. Lat., and 6° 15' of S. Lat. Pcr- 
rins found their temperature to be 82*.3; Quei-edo 83*.^; 
Churruca 83°. 7, and Rodman SS^.B. I have found them in 
tlie South Sea to the east of the Galapagos Isles 84».7. The Ta- 
riations and the mean result do not extend beyond \^JS, It 
is very remarkable that in the parallel of warmest waters, the 
temperature of the surface of tlie sea is from 3°.6 to 6* .4 
higher than that of the superincumbent air. Docs this difference 
arise from the motion of the cooled particles towards the bot' 
torn, or the absorption of light, which is not sufficiently compen- 
sated by the free emission of the radiant coloric. As we ad- 
vance from the Equator to the Torrid Zone, the influence of 
the seasons on the temperature o( the surface of the sea be- 
comes very sensible ; but as a great mass of water follows very 
slowly the changes in the temperature of the air, the means of 
the months do not correspond at the same epochs in the ocean 
and in the air. Besides, the extent of the variaiioas is less in 
the water than in the atmosphere, because the increase or de. 
crease in the heat of the sea takes place in a medium of vana- 
ble temperature, so thai the minimum and the vja,Timum of ihe 
heat which the water reaches, are modified by the atmospheri- 
cal temperature of the months which follow the coldest of the 
warmest months of tlie year. Jt is from an analogous cause, 
that in springs which have a variable temperature, for example, 
near Upsal', tbe ^'''p"tof the variations of temperature is only 
Id^.S, while ^^^^^ydcnt in the air from the ninnth of Janu- 
ary to Augiis^^^^^^^bi the parallel of the Canary IsUmIs, 
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spherical envelope which would rest on the top rf the Hi^nt 
mountains, would receive the same quantity of radiant heat as 
the lower sirata of the atmosphere. The heat, it is true, will 
he spread over a surlace a Ettle greater ; but the difi'erence of 
temperature will be insensible, since the radius of the spherical 
envelope will be to that of the earth as 1.001 to 1, 

Considmug the earth as surrounded with an atmospherical 
fluid, it is obvious, that the air heated at its surface will ascend, 
dilate itself, and be cooled, cither by dilatation, or, hy a more 
free radiation across tlie other strata that are equally ratified. 
These arc the ascending and descending currents, which keep 
up the decreasing temperature of the atmosphere ". 

The cold of uiountains is the simultaneous effect, \at, Of the 
greater or less vertical distance of the strata of air at the surface 
of the plains and of tlie oceaii. Sd, Of die extinction of light, 
which diminishes with the density of the superincumbent strata 
of iur + ; and, 3d, Of ihe emission of radiant heat, which is fa- 
voured by air very dry J, very cold, and very clear. The mean 
temperature of our present pliuus would be lowered, if the seas 
should experience a conaderable diminution. The plains of 
continents would then become plateaux, and the air which resU 
ed on them would be cooled by ihe circumjacent strata of air, 
which, at the same level, would receive but a small portion of 
the heat emitted from the dry bottom of the seas. 

The following Table contains the results of observations 
which I have made near the Equator, on the Andes of Quitc^ 
and towards the northern extremity of the torrid zone, in the 
Cordilleras of Mexico. These residts are true means, given ei- 
ther hy stationary observations made during several years, or 
by insulated observations. In these last, we have taken into 
account the hour of the day, — the distance of the solsticeB,— tbe 
direction of tlie wind, — and the reflection from the pl^ns. 
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The ineaus given by the Mex'iuin observaiiuns are a Itttk dif- 
fcrcDl from ihu&e given by tlte observations on the Cordilleras. 
When tlie differences and tlie coincidences amount to about a 
degree of Fahrenheit, they may be regarded aa purely acciden- 
tal. The lengtli of the day is more unequal in tJie SOtli de- 
gre^' of latitude, but the perpetual snows do not descend 656 
feet lower than under the Equator. As the Cordilleras of New 
Granada, Quito, and Peru, present a great number of poiau 
where stationary observations have been made, I shall collect 
here the mean temperatures which M. Caldas* and I have de- 
termined with some certainty, and which all belong to a zone 
bounded by the parallels of Vy N. and K^ S. Lat. 



Vetx, Temp, 



Temp. 



CoaelB of Cumiuia, 


» 


80.6 
88.4 


?.«<>,' - . 


797U 
8308 




TomependJUAmaiu 


sR, IJ79 


7fl.4t 


SanU Rosa, 


B459 


51.74 


Toeayma, 


. 1581 


81.5 


Cueiica, - - 


8633 


60.08 




■ 1666 


77.00 


Sanu Vi de Bogota, 


87SI 


J.T.74 


Neiv», 


170! 


TT.OO 


HamlMto, 


SB49 


«Mt 


Cnnuxiis, 


SM)6 


69.4.4 


Caxiunarca, 


9381 


<ia» 


Caripe, 


8HS9 


6S.3 


Llttctaeunga, 


9473 


59.00 


Csiihago, 


- 9U9 


74.84 




9482 


n-W 


La PlaiB, 


- 343T 


74.66 


Tunja, 


»5M 


KM 




3778 


67.46 


Quilo, 


9538 


SIM 


L- MEya, . 


- «S5 


78-50 


Malbabu, 


9971 


54ja 


Medellin, 


*85fi 


68.9 


PlBtBSU de lOE PflSlO 


, 10099 


5iS0 


EstreDa, 


A645 


05.S4. 


Lea Purainos, 


11460 


■17.30 


Popeyan, . 


5815 


65. 6« 


At the Infetior Li- ' 






Loxa, 


6855 


G4.4 


inii of Perpetual 


157*4 


34£B 


AimaguCT, 


- Til3 


68.6 


,-s..., ) 






Painplonu, 


8016 


6I.1S 









These thirty-two points are not insulated points, as balloona 
would be if they were fixed in tlie atmosphere at a perpendicu* 
lar height of 16,400 feet. They are stations taken on the decU- 
vity of mountains, upon that part of the solid mass of the globe 
which, in the form of a wall, rises into the higher re^ons of the 
atmosphere. These mountains, too, have at each height parti- 
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ami the Distribution of Hmt over tJie Ghbe. 
ilimates, modified by llie radiation of the plateaus oa 
wliich tliey stand,— upon the slope of the ground, — the naked* 
oess of the soil, — the humidity of the forests, — and tiie currents 
irftich descend from the neighbouring summits. 

Without knowing the locahties themselves, the effect of dis* 

tiVlnDg causes will be readily seen, by comparing in tlie jn^ 

ceding Table the mean temperatures which correspond to the 

■me elevaiions ; and the discussion of these obEervations would 

prove, also, that the extent of the variations is much less tlian is 

[y believed. If we examine thirty-two temperatures, upon 

ifiie hypothesis that a degree of cooling corresponds to an altitude 

800 metres (656 feet), we shall deduce the temperature of the 

(from 30°.6 to 8^.4) twenty-eix times from that of elevated 

For the other ^ deductions, the temperatures differ on- 

it 3°,6 ; and the errors of observarion are here combined 

the effects of localities. The air which rests on the phuns of 

: Andes mixes itself with the great mass of the free atmosphere, 

rhich there prevails under the torrid zone a surprising stabi- 

of temperature. However enormous be the mass of the 

leraa, it acts but feebly on the strata of air which are un- 

igly renewed. On the other liand. If the plains are heated 

the day, they radiate as much din-ing the night ; for it 

principally on the pj^ns elevated 8856 feet above the sea, 

the sky is most clear and uniformly serene. At Peru, for 

iple, the magnificent plateau of Caxamarca, in which the 

yields the eighteenth, and barley the sixtieth grain, haa 

extent of more than twelve square leagues; it is smooth like 

bottom of a lake, and sheltered by a circular wall of moun- 

miB free from snow. Its mean temperature is 60°.8, yet the 

vbeat is ofVen frozen during the night ; and in a season where 

iW thermometer fell before simrise to 46^.4, I have seen it rise 

in the day to 77° in the shade. In the vast plains of Bogota, 

•hicb are 656 feet less elevated than that of Caxamarca, the 

nuan temperature, as established by the fine observations of- 

Mutis, is scarcely 57''.74, 

In comparing towns situated on elevated plains with those 
which are placed on the declivity of mountains, I have foimd for 
ihe6rst an augmentation of temperature, which, on account of the 
vol.. IV. xo. 8. .M'lMi. 1821. % 
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^ifmboldt on Isothermal Cvncf^ 
nocturnal railiation, does Hot exceed from ^.1 to 4!°.l4. ^H 
augmentation is a little greater in ilie lower re^ons of i1k 
Andes, in those large valleys whose smooth bottoms reach the 
height of from 1S12 to 1640 feet, principally in the valley irf 
La Madaleine, between Neiva and Houda. It is singular B 
find in the middle of mountains heats whii:h equal those of th 
plains, and which are more insupportable, as the mt of the lA 
leys is almost never agitated by the winds. If we compile 
however, the mean temperatures of these same places with tluN 
of die strata of the true atmosphere, or on the declivity of mouv 
tiuns, we shall find them only from 3°.6 to 5', 4, 

On these grounds, we may place some confidence on the foui 
results which wc have deduced from such a great number t^ofr- 
servations, for the perpendicular heights of 1000, 2000, 3000, 
and 4000 metres. I have confined myself to a simple anthut- 
tical mean, and to the fortuitous compensation of irregulantiee; 
for I could, not have avoided employing an hypothesis oa the 
decrease of heat, if I had wished to reduce to a standard 
height those heights which approach it the most. I have added 
the observations with which an intimate knowledge (^ locabda 
has furnished me. 

1. FfiT 1000 Mctra (32S0/«(J of Elevation. All. io Ttaf. 

Pcct. Fihn 

eimvciit of Caript, [thick and damp forcsls), . S959 (AS 

Canunu, (a foggy Bliy,vallEf of smaU extent,) . 2M6 tMt 

Ca Plala, (very warm, valley communicaling with Ihat of L'Alto 

Mflgdalena,) , - . . 3137 JtW 

CorliofD, (very iTBnn valley of Cauca), - - 3U9 7iM 

!. Far 80(H) Meira (fiSfiO/eff; n/ Elevation. 

Lata, (a plateau of small extent), - ■ 6S55 6U 

Almagver, declivity csvered with very Ihiilt vegetation), . 7415 (B.f 

Popa;!/an, (small plnteau, a little elevated above the valley of Cau- 

ca,) , - - . . £815 6iM 

3. Far 30(X) Mttra (99*0 fat J rf Eitvatiot,. 

CojaTRnrcii, (very extensive plateau, nky seienc,) . 93SI 6D.60 \ 

Quito, (at the foot of PincMncha, a narrow valley,) . S538 Si.V 

TuHJa, (mountains of New Gienada), . - S5ii 6&i^ 

Midviua. (elevated plains, cooled by the snows of the volcano of 

Purae*,) .... 9971 iiSO [ 

Ln Patlia, (very cold plateau, from which rise snow covered sum- . 

mits,) ..... 10099 itiO , 

t(o«ocB»ffa, (lemperate valley), . . 9473 W.O 

aiotamfn fftirin, (arid pUinfi of Tupia, lovcrctl witli pumiccsMnc,) 94S( 61i' 
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Between tlie tropics, the' Cordilleras ibriii ihe centre of Uie 
dvilization and industry of Spanish America. Tiiey axe inlia- 
Kted to the hdght of 4000 metres, (13,120 feet) ; and a small 
mimber of observations made on the hack of the Andes, g^ves a 
sufficiently accurate idea of llie mean temperature of the year. 
In Europe, on tlie contrary, in tlie temperate zone, the hig|» 
mountains are in general little inhabited. The descent of tl(e 
isothermal line of 32°, causes to cease the cultivation of crops of 
grun, at the point where tliey he^n iu Uie Cordilleras. Sta- 
tionary habitations are rare above SOOO metres (6560 feet) ^f 
elevation ; and in order to judge iritli any precision of the mean 
tempei'ature of the superincumbent beds of air, we must unite 
at least 730 thermumetrical observations n:iadc hi the course of 

* Elerationa of 400 metrea (131! feet) appear to have a vei7 «nsible inflacnee 
im the mean lanpcrature, even when great portiora of conntries rise progressiFel)'. 
In order tn esiablish this point, I have eiumined the tempcrWures of places si. 
luttd almost on the level of (he see, and under the eaine parallels. 



!i^ . . 


Lat. 


Elevation 

mFeet. 

512 


McaoTem 

iLOB 


pni., - . 


4B.50 


116 


S1.08 


Vienna, - 
Manheim, 


tg.!o 


SSI 

3Si 


50.64 
50.16 



Whence, in the longiludei of Paris and Budo, and between the ialiludes of 47* 
Ud iS% and almost at the level of tbe sen, the mean temperature ii from £0°.9 lo 



Geneva, 




1177 


49.?8 


Zurich, 




1*37 


47.84 


Munich, 




1711 


5(1.74 


Berne, 




J 755 


49.S8 


Marechling, 




1834 


51.98' 


Coite, 




1991 


4B.93 t 


Bj taking the mean 
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the decrease of the m 
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Elbotioh!. 


Mii>iT»iP«iiTtmih 1 


*6°_4T* of North 
L.I. 


Mrtwa. 


Fret. 


Of the 

Year. 


Of the 
Coldest 
Months. 


Of the 
Wsnncft 
Mtmllx. 


Level of the BM, 

Honpiee de St GothanI, 
Col de G^bdC, 


359 
T44 
995 
10S8 
2076 
3136 


11 7T 

agfii 

337* 
6B0» 
iiS70 


53^60 
49.64 

41.00 
39. ?0 
30.38 

8i.ao 


ssTsa 

34.16 
tt.\0 

80.84 

is.oa 


6b!80 
66.M 
59.3« 
4T.« 
55.40 
4«.ft 
36.iO 



In comparing ihe mean temperature of superincumbent beds 
of air, I lind that the isothermal line of 41% which, in the pa- 
rallel of 45% is found at the height of 1000 metres, (3280 feet), 
makes the equatoriid mountains of an absolute elevation of 42£0 
metres, (13,940 feel). It had, however, been long believed, 
after Bouguer, that the inferior limits of perpetual saows du- 
racterised e^'ery where a bed of air, whose mean temperature 
was 82° ; but I have shewn in a Memoir read to the Institute 
in 1808", that (his supposition is contrary to experience. Bj 
uniting good observations, I have found, that at the limitt^ per- 
petual snows, the mean temperature of the air is, — 

Mean Temp, of Limit 
Metres. Feet. of Perpetual Snow*. 

At tbe Eqimtor, 4800 15,744 34M0 



In TemperBte Zone, 

In Frigid Zone, in 1 

Lat, 68°— 69", J 



2700 

1050 



3,444 



15.34 
31 .S» 



As the heat of the higher re^ons of the atmosphere dependi 
on the radiation of the plains, we may conceive, that, under tk 
tame geographical parallels, we cannot find, in the transadao- 
tic climates, (on the declivities of rocky moimlains), the isothet- 
mal lines at the same height above the level of the sea as in Eu- 
ropean climates. The inflexions which these lines experience, 
when traced on the surface of the globe, necessarily influence 
their position in a vertical plane, whether we unite in the atmo- 
sphere po^ •' ed under the same meridians, or consider only 
those ihs lie latitude. 

Hiihei smpted to determine the mean tempera- 

tures whi mder the Equator and in Lat. 46° and 
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plain, by an analogous cause, why the progresave cooling dimi- 
nishes between 1000 and 2000 metres. Tlie great plateaus of 
the Cordilleras commence only at the height of 2600 or S900 
metres, (8528 or 9512 feet); and I am of opinion, tiiat tlie slow- 
ness with which the heat decreases in the stratum of Mr between 
1000 and 2000, is the triple eflect of the extinction of light, or 
the absorption of the rays In the clouds, — of the formation of 
rain, — and tlie obstacle which the ctuiids oppose to the free 
pasisage of radiant heat. The bed of air of winch we apeak, ii 
the region in which are suspended the large clouds which the 
inhabitants of the pliuns see above their heads. The decrease of 
temperature, which is very rapid from the plains to the region 
of clouds, becomes less rapid in tliat re^on ; and if lliia change 
is less sensible in the temfierate zone, it is no doubt because il 
the same height, the effect of radiation there is less sensible than 
above the burning plains of the equinoctial Kone, In these 
zones, too, the cooling appears to follow the same law in lie 
beds of air of equal temperature ; but the force of radiation va- 
ries with the temperature of the radiating beds. 

The results which we have now discussed, deser\e the prefe- 
rence over those which are deduced from observations made du- 
ring excursions to the tops of some lofty mountiuns. The first 
give for the 

Metres. Cent. Fahr. Metna 

Equinoctial Zone, 0—4900 1" or V.S for 187* 
Temperate Zone, 0—2900 1" or l°.ii for 174 



mean result or tbe meaauM of the dlstributicn of heM, 
lir. The partial results are fi^m the back of the 
Heights in Cent. Pahr. Metres. 



0— lOOO r or l.S for 

1000—3000 I or 1.9 for 

fiOOO— 3000 1 or 1.8 fur 

S000~4000 1 or 1.9 for 

4000—5000 1 or 1.8 fbr 
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In theK numbeia, ne recognise, as in the ahove Tahle, Che influence of tbe t^^ 
of elond* upop ue of heal. In order to shew the utility of these numeri- 

cal TBtitn, i s ajiprosimBte calculation of the height of the plaht 

of ThibBt,de< i temperalureof the month of October, which, k- 

cording to tin As the latitude of TiBsoolurabo 29", gives 8B'.8 

foi the mean lain ; and u at MounI St Gothard, the atma 



and tlie Dintiibutlun ' if II eat over the Olobi: 

'I'lie last give J'or ilie 

Cent. Fahr. MettiM. 

E<{uinociial zone, - 1° or l^.S 190 

Parallels of 45"-~4r, - 1° or 1 ,8 160—172 
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This agreement is no doubt very remarkable, and the more 
so, as, in comparing stationary with insulated observations, we 
confound the mean state oi' the almospiicre in the course of a. 
whole year with the deiTease which corresponds lo a particular 
season, or a particular hour of (he day. M. Gay-Lussac found, 
in his celebrated aeronautical (oyage from to 7000 metres, 
^0 to 22,960 iect), a centigi'ade degree for 187 metres, near Pa- 
ris, at a period when the heat of the plains was nearly-eqiral to 
that of the equinoctial region. It is on account of this wbserved 
equality in the decrease of heal. In reikoning frum the standard 
temperature of the plains, that the astronomical refractions cor- 
responding to angles below 10", have been found the same un- 
der the equator and in temperate climates. This result, con- 
trary to the theory of Bouguer, is confirmed by observations 
which I have made in South America, and by those of Maske< 
lyne at Barbadoes, calculated by M, Ollnianns. 

We have seen, that between the tropics, on the back of the 
Cordilleras, we find, at 2000 metres of elevation, I will not say 
the climate, but the mean temperature of Calabria and of Sicily. 
In our temperate zone, in 46° of Lat. we meet at the same eleva- 
tion with the mean temperature of Lapiand-f-, This ctinipariMm 

temperature of October is even a liiiie bdow that of the whulc j'par, it is probalilB 
that the hdghl of ttie plain of Great Thibet exceeds (torn (900 to 3000 ir 
See m; Mem<^ on (he Mauntoina of Inriia in t1ie Anit. de Chim. et dt Pkyi. IBIT. 
Nate iy the EiAor. 

As the cold metidiun of Ihc globe [lasses through the plains o[ Grent Thibet, 
wc conceive thai the mean lempcralure of I.nt. gB" in that plain, when reduced to 
the level of Ihe sea, will be about Ofi°, and therefore ttet *^ height ut the 0uin o[ 
Great Thibet will not eiceed !BO0 metres or 9I8(. p^^^.—D. B. 

• Sau^ire give, fiw the aummei- leO metns, „^ j ;«!•, i te *ml« KiOAlM. 
ftet); and tur the whole year 195, (fiW feet). JVj^^^^mcwi P«' ^^^ <-^'*'*^"^'^ 

M. D'Aubuisson ITa meirea, (56T feet) Sw^ ' -^\^ dePt'S'' *'*™' ^=^**' ^'''"^"' 

Dc la FanniiL Barmiclr. p, jg9. ; and my ft«,e,-*'*''-^)(„. Al*'""' ^™- ^ ^' ^"^^ 

+ As the temperawre varie" veiy Utile in '«*''^^ ^^„^ iv-tate^e*^ ■*' 

equinoctial mne, we nwy j.gjj„ H preuj. eo„^ "^ft t>^r Lte '''^^^ "^ **'^ 
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M, Ijumlmldt on Imlkermal Lines, 
leads us to on exact knowledge of the iiUDierical raiioa between 
the elevatioiis and the latitudes, ratios which we find indicated 
with little predaon in works <jn physical geography. 

The following are the results uhith I have obtained from exact 
data in the temperate zone, froin the plains to 1000 metres of ele. 
vabon. Every hundred raeti-es of perpendicular height, dimi- 
nishes the mean temperature of tlie year, by the same quantilj 
that a change of 1° of latitude does in advancing towards tlie 
Pole. If we compare only the mean temperature of summer, 
the first 1000 metres are equivalent to 0°.81 Fahr. From W 
to 5(y of latitude^ tlie mean heat of the plains in Europe de- 
creases in Europe 19°.6 of Fahr. ; and this sanje decrease of 
temperature takes place on the declivity of the Swiss AJps from 
to 1000 metres of ele\ation. 



DirrsKExces or Lititom, 

Comparai with Difltteneca of 

Elevation. 
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b. LaUtude, SO", 
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i. Al mi elevation of 1000 metres. 
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41.00 
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These numerical ratios are deduced from observations made 
on the temperature of the Mr. We cannot measure the quan* 
tity of heat produced by tlie solar rays on the parenchyma nf 
plants, or in the interior of fruits which receive their colour in 
ripening. The fine experiment of MM.Gay-Lussac and The- 
nard, the combustion of cUorine and hy<Irogen, proves what a 
. powerful action direct light exercises on the molecules of bodies. 
But as the extinction of light is less upon the mountains in dry 
and rarilied air, maize, fruit-trees, and the vine, still flourish at 
heights which, according to our thermometrical observatiraw 
made in the air, and far from the ground, we ought to suppose 



leiai, by com' 
Itllf. Wefi 
payui, (!OaS 
«? May ; in t 



ha temperature of certain months in Fraiice or 
f Orinoco the monlh of August of Itamet at I 
Augosl cf Paris; at Quito (4891 feci), the mw 
set), Ihe month of March at Pari*. 
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^H and the D'utributon of II cat over the Globe, fiStA 

^^teo cold for the cullivalion of ])lanls useful to man. M. De 
' Candolle, indeed, to whom the geography of vegetables owes so 
Duny valuable observations, has seen tbe vine culrivated in the 
smiih of France at 800 metres (a624 feet) of absolute height, 
when, under the same meridian, this same cultivation went on 
n-ilh difficulty at 4° of latitude farther north ; bo that if we con- 
ader only tbe ratios in France, an elevation of 100 metres, (3SS 
feet), appears to correspond, not to 1°, but to half a degree of la- 
lUude *. 

(To be concluded m next Number.) 



AaT. Vn. — Description of a Machine for Ra'tsijig St&nei. 
By David Low, Esq.f 

JL HE curious machine to be now described, has been employ's 
cd in some places for the purpose of clearing uncultivated ground 
of such large masses of granite or whinstone, as could not be mo- 
Ted but by the aid of gunpowder. It is, I believe, very little 
known; and yet, as an useful instrument, it well deserves at- 
tention. As it affords, besides, the means of making a very 
angular philosophical experiment, I trust that a page or two of 
the Edinburgh Philosophical Journal may be well employed in 
disseminating a knowledge of its properties and construction. 
With this view, I shall endeavour to describe a convenient form 
in which it can be made for practical uses, and the purposes of 
lOrperiment. 

In Plate VI. Fig 1. A, B and C represent three strong 
4rooden posts, about 14 feet in length, through the ends of which 
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" See mj PrDfcjomnia de Dlitribtttione Fiantamm, p. 151. 163. The s 
^Iftrenees betwoeti tbe numbers given in tbe Prol^omena and in this Memobv 
wrjtlen subsequently, should be ascribed to Che constant deaiTO which I have hid 
to perfect the mean rosulls. 

■)- This machine waa Invented bjr Mr Richu'dKin of Keatrick, whs mu »- 
warded for the invention by the Society of Aits. We have not heard of ita hav- 
ing been uaed to any extent in England, but in Scotland it has met with high ap- 
probation wherever It has been employed, though we believe it is but tittle known 
among thai daas lo nhoin it is likely to be of the greatest utility. — D. B. 
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Mr Lows VcKvipituit vf a Madiit 
are three holes abc, for the reception of the strong iron 
fun, DE, upon which is made to alide the curved iron- 
bar CG. The pin is so thrust through the holes in the 
poBts already mentioned, thai the post C of Fig. 1, shall be 
next to the thick end of the pin £ ; the post B in the 
middle at b, within the bend of the crooked bar CG, and 
the post A next to the pin at D, which is thrust througli 
the oilier tn keep the apparatus together. The holes a £ c be- 
ing of such a size as to allow a little play to tlie posts, these 
last may be stretched out hke the legs of the common theodolite, 
in tlie manner represented in Fig. 1. To the curved iron-bar 
are then attached the fixed block M, contMning four or more 
pulleys, and the moveable block N, contmning the like number 
of pulleys. Each of these blocks must be hooped with a very 
strong bar of iron, and the pulleys mitat be of a si/e to admit of 
a thick rope passing over them. 'J'o the lower block N is to be 
hooked the iron plug P, consisting of a ring, a flat part, and a 
cylinder. The cylindrical ^rt may be 7-8ths of an inch in dia- 
meter at the point, gradually increasing to about the 16tb part 
of an inch more in dianieter at the neck, and being about S inches 
in length. The end of the rope O, in Fig. 1. pasang over the 
fixed pulleys, is attached to the windlass FH, which may be 6 feet 
or more in length, and whicli is fixed by its axis to the posts A 
and C. At each end of this windlass is a winch T and U, for the 
purpose of saving time, by tightening the ropes previous to the 
windlass being worked. The windlass is worked in the usual 
manner, by levers, for the reception of which are mortises, as 
shown in the figure. At one end of the windlass is fixed tlie 
ratchet wheel VY, (the catch X being fixed to the post A,) for 
the purpose of preventing the weight from falling back when 
the moving power is withdrawn. The two posts A aud C should 
l>e cmmected by a cross bar, to keep thein steatly in their place. 
The madiine thus describeil is easily managed. It is placed 
over the stone to be raised, by extending the posts on each ade, 
and then the windlass is attadied. Of the stone to be thus rtu- 
sed, however ' e, it is enough to see the smallest part ap- 

peal" above til ' >i ground. At this part let a fl 

uun, with a n mnmon steel-boring chisel t 
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let a *^^m 



Jbr Kahing Stunes. 
tons, make a amall circular hole, aliout two inchefl deep, and as 
perpencUcuIar as possible. This chisel should be of such a siae 
as to make ihe hole about a sixteenth part of an inch less in 
diameter than the plug itself, so that a stroke or two of a ham- 
mer may be necessary to drive the iron home. When the lat- 
ter is thus driven an inch, more or less, into the stone, it is at- 
tached to the block, and the ropes are tightened by turning the 
winch. Notliing more is now requisite, than to set as many 
persons as may be required to work the uindtass ; and, strange 
09 it will seem, with no other fastening than this simple plug» 
the heaviest mass will be torn up through every opposing ob-' 
ritacle, and lifted into the air. 

I could well pardon incredulity in any one who was, for the 
first time, told of such an effect produced by such means. When 
the fact was mentioned to some distinguished men of science in 
this country, they remaned incredulous, and were only convin- 
ced by seeing the engine itseli' at ^fork ; and I have not heard 
that any of these gentlemen have explained the principle of ac- 
tion of the machine. I understand that the general opinion, 
on first wilnessing the experiment, was, that the iron-plug, when 
driven into the stone, was not precisely in the direction of the 
moving power, and that the mass was raised and suspended io 
the manner shown by the plugs A and B, in Fig. 2. This ex- 
planation, I apprehend, cannot be admitted ; and it is to the 
elasticity of the stone, and not to the direction of the moving 
force, that we must attribute the effect produced. The iron is 
forced down by a stroke, and retained in its position by theelas* 
tic power of the stone, in the same manner as a similar pin 
would be held by a block of wood, into which it was fbrt^ed by 
the same means, with this difference, that the elastic power ex- 
erted ujion the imn by the harder stones, would be incompa- 
rably greater than that exerted by the wck«V. That this is the 
true explanation of the phenomenon, is confirmed hy the facta ■ 
of the experiment ilaeif : For, 1st, It ig ft3\W\^' ^^*^ ^^"^ moVing 
power may be made to act in the dit^ -tioci cS *.W \^o\^ '"^''^ 
the utmost precision, without varying j i>\e\s^^ ^^* tcsAf, 

&d. That when the mass is raised from , ^ eat^"^^'^^ '"'^^ ^^ T" 
ved inio any position without being j *^^ ^^-^^ei^ '"^*'^"''^'"'**^ 
while hardly any constant force wiJl p J'"*' ^M ^"^ ^"^""^^ ^'"'^'^ 
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fltroke or two of a hanmier will do so with ease. Doubtless the 
force with which the iron \% retained, will diminish with the elu- 
ticity of the stone ; so that it will be vastly less in the softer 
stones, as in freestone, than in granite, marble, and the lika 
Indeed, I believe it is only in the tatter species of Stones that the 
experiment can be made with effect. 

A person might conceive how a large mass of stone mig-ht be 
held suspended, in certain cases, in the manner before adyerted 
to ; but we cannot account for masses being raised in this man- 
ner from every variety of horizontal and inclined portion ; nor 
conceive how, if this were tho mode in which the two bodies 
were kept attaclied, it should happen, that while no constant 
force that can be exerted, in whatever direction, will loosen the 
little piece of iron, the force of percussion will do so at once. 
Let any one procure a plug of tlie form described, and attach 
it in the manner mentioned, lo a mass of granite, and, instead 
of using machinery, let him pull the rope with the hand in any 
direction, and he will as aotm move a tower from its base as the 
little plug from its position ; so certainly is it the grasping of tlie 
Btone, and not the direction in which the rope is pulled, that 
keeps the mass attached. In making the experiment with the 
machine, it is even necessary to be careful that the hole shall be 
made as perpendicular as possible ; for, if made in the direction 
represented by tlie plugs A or B, in Fig. 2., that part of the 
stone is apt to give way which lies between the iron and the sur- 
face. We shall often be surprised, in trying the experiment on 
large pieces of granite, to observe with how alight a seeming 
h<dd (rf the stone the masses will be torn up. Sometimes the 
iron-^n is not driven aliove the fourth part of an inch into the 
stone before it becomes immoveable, and capable of ndslug ft 
weight of many tons from the earth. 

When wo consider the greatness of the elastic power of 
granite, as shown by the simple experiment in question, we may 
perhaps wonder, that the ingenuity of man has not hitherto more 
applied so surprising a property to practical uses. It appears, 
that, with a li "f iron driv<m into a stone, with a force 

'hich a child he largest vessels might be moored ; 

that by the si ?s of granite might be nailed, as it 
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were, together, with a force which could liardly be overcome ; 
and that rocks themselves may be suspended in the air. 

GORDONBAKK, ) 

December 9. "i^iO. S 



Aet. VIH. — Analysis of Mr Scoreaby's Account of Vie Arciif \ 
Regions, being a Trctnalation of the OJjicial Report of J 
MM. RosxiLY and Rossel, to Baron Portal, Minister ^1 
the FrencJi Marine ". 

XN consequence of the letter in wliich jour Excellency n^ ] 
quests from M. Count de Hosaly, Director of the Depot of I 
Charts and Nautical Plans, a report oti the different subjects | 
treated in tliis work, and its probable utility to navigation anA | 
comnnerce, we, M. Le Chevalier de Rosscl and I, have cxa- J 
mined it, and we can assure your Excellency, that fur a loo^ I 
time we have not seen any nautical work containing more solid | 
iafonnation, or the subject treated more syRtemalically. 

The details into which we are about to enter, will enable youp 
Excellency to judge of what importance it will be to dissemi- 
nate it among the seamen destined to navigate the nortlieni 
seaa, and also among the merchants who may be tempted to 
^)eculate in the whale-fishery. Both will here find all that an 
enlightened experience can communicate on the dangerous navi- 
gation of seas encumbered with ice, or on the advantages and 
lisks of that fishery. 

The work consists of two octavo volumes, of above 500 
pages, each containing one of Hie two distinct subjects announ- 
ced in tile general title : The first volume embraces a geogra- 
phical and hydrographical description, the most complete hither- 
to published, of the countries aud seas aroimd the North Pole, 
while the second treats only of what is unmediately connected 
vith the whale-fishery and its products. 

■ Wc have been intkbted lo Dr Traill for the tnmsUtion of this very intcresi- 
ing document, which has not bepn published in the ortfcinol ; nnd we trust It wOt 

11^ much aatisfliction to our readets, <□ see that the high merit of Captain Scoreaby 
Ita been wen appreciated In a foreign country.— D. B. 
L . 




Anaiynis vf'Mr Hcitreiiby^a Ai:coufa 

III ihe cuinnieiicenicnL uf tlie first part, the author exanuoa 
the pi'cbabiiity of a cooiQiuuicatiuD between the Allaiitic and 
Pacific Oceuns, both in a north-west and a nonh-(;ast directioo ; 
and then gives a historical suuiniary of all the attempts which 
have been hitherto made to discover it. It would, witliout 
doubt, be eqiially imprudent to assert or to deny its existence) 
and the author leaves it undeddcd. He contents iiiiuseli' with 
a very just remark, which is indeed u consequence iramediolely 
deduced from the experience of those navigators wbo havfcal- 
tempted this passage : — that, ^oidd it exist, there would be a 
neces^ty to winter among tlie ice in making the discovery, and 
very probably in afterwards making a practical use of it. This 
opinion is founded on very solid reasoning, which is suppotted 
by facts drawn from the voyages, of which he has given a com- 
pendium. 

The most remarkable charatter <^ this work is, that tlte 
reasoning in every step is supjwrted by expeiiments deduced 
from ordinary practice, or from tlie most delicate and abstruse 
physical investigations. No general idea is discussed, of which 
the conclusion is not supported by some fact observed by the 
author, or communicated to him by persons worthy of crediL 

Whenever he treats of scientific subjects, he cites the naioes 
best known and most celebrated in England, — a remark which 
is equally applicable to the other parts of his work. 

General remarks on the Polar Seas and Begions form the 
subject of the first chapter ; the second contains a detailed hy- 
drographic desciiption of all that is known respecting the coasts 
of Spitiibergen and Jan Majen's Island, as also of some snud- 
ler islands not far distant. 

All these descriptions have the advantage of being, as muoh 
as was in tlie author's power, historical and geographical, and 
are in general either drawn from the best sources of infonnB- 
tion, or from his own observations. Although the second tjit^v 
ter is chiefly composed from very widely circulated vojagesi it is 
gratifying to find knowledge of so great importance to uavi^ 
tion collected view with sucb order and pre<u»OD. 

The suhji 4th, and 5th chapters is peculiarly 

Captain Sec id we should search in vdn to dis- 

coi'er any otl ch it is treated with such 0009^ 
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liuo .and del^l. The Sd c)iapter ts entitled Uydrogni|^iic Sur- 
vey of the Greenland Sea *. The author first assigns the 
limits of that portion of the ocean wluch he names tlie Green- 
land Sea, and then enters into all the details uf the colour it as- 
sumes in difterent places, ol' its various (jualities, its spucific 
gravity, and its degree of saltness. 

He notices the temperature of water drawn from different 
depths, tlie degree of pressure which it there sustains, and de- 
scribes an instrument wliich enabled him to make experiments 
on these latter subjects. The chapter concludes with some higlt- 
1y interesting remarks on the rapidity and direction of currents 
in general. The author extends his researches to a summary 
abstract of wliat is known on the formation of waves, on the 
cauaes of their greater or less elevation, and on the ertects which 
they produce, when severaJ billows coming in diiferent direg- 
tions meet in the same place. 

The 4th chapter, of nearly 100 pages, is a comj^te and 
II arranged treatise on the Tees of the Greenland and PoUo- 

in general. 

The author, in the first place, endeavours to fix definite ideas 

the terms employed by seamen to designate the different 

forms assumed by the ice, with which the Polar Seas are oflen 

encumbered, and fiometimes wholly covered ; whether the mas- 

P -tes of ice, connected together, present the aspect of a continuous 

Htplain, or the image of a country bristled with hills ; whether 

^ftbey conast of detached pieces in condouai motion, that threa-' 

ten by their collision to crush to pieces the ships entangled 

among them, or impinging against them, or, whethei', reduced 

to smaller pieces, they form a hairier, through which it is not 

always safe to force' a passage, 

The precision of the author's descriptions greatly contributes 
^^to throw a clear light on what he afterwanls says of the forma- 
^■fioQ of the different kinds of ice, of the causes which collect 
HPfetn into masses of prodi^ous extent, or which sluver them 
^B|Mo minute fragments. The isolated mountains of ice resem- 
bling floating islands, are also the subject of his researches. 
The author, in any of his descriptions, however alluring 
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they may be, never li>r one moment loses sight of his prlnd- 
pal object, which is the improvement of iiavigaticm ; he uofokb I 
the dangers to which ships are exposed, and teaches the meant 
of extricating them ; he determines the limits which the ices 
occupy in different seajons, and points out the times of the year 
when certain latitudes should be frt-quented in preference tn 
others, wilhoiit omitting what experience has taught us regard- 
ing the variations lliose limits may undergo in the same season. 
The reciprocal effects of ice of a certain extent on the atmo- 
Bpfaere, and of the atmosphere on the ice, have not escaped the 
inquiring mind of Mr Scoresby. From these he has deduced 
arguments, which very naturally explain how strong gales, and 
even violent storms, occupy so small an extent in icy seas, thst 
if several vessels be separated from each other, but yet in 
sight, some may be impelled by an impetuous gale, while others 
are becalmed, or have only a moderate breeze. All the pheno- 
mena are discussed with clearness, and lead our author to an es- 
aminatton of the grand question. Whether it 1» possible to find 
a navigable sea to the North Pole ; and he inclines to the oji 
nioii of those who are sceptical on the subject : \st. He grounds 
this behef on the general principle, that effects should augment 
with the intensity of the causes which produce them ; 2rf, On 
the espcrience of the multitude of vessels, for many ages, ei»- i 
ployed in the Whale-fishery in high latitudes, which have al- 
ways met with an icy barrier, of which the hmits, indeed, are 
more or less distant, but which has never been passed beyond 
the 82d parallel of latitude. 

The subjects of the four first chapters are immediately int»- 
resting to navigation ; some of them have never before been 
systematically treated ; and if they have been occasionally intro- 
duced, it has only been as the subject of isolated reflections : But 
in this work, all the facts which relate to the same phenomenon 
are brought together; and the author, not confining himself to 
a judidous deduction of causes from their efliecta, frequently un- 
ravels, with much sagacity, the modifications of which both are 
susceptible. 

His genei ^^occdure is an example of what may 

be accomplifl '* experience, aided by sohd infor- 

mation ; anCr y advantageous to make it knovQ 
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among seamen. To us Captain Scoresby appears to unite ihat 
genius ior observation, whicti has rendered the narratives of 
Dampicr so inslruclive and attractive, with a mind beyond 
comparison more enlightened. 

The 5th Chapter appears to beioiig rather to general physics 
tlian to navigation ; yet, in fact, it is not wholly foreign to this 
art, since it treats of canses which exert great influence on the pre- 
railing winds, and leads to an explanation of the use of the ba- 
rometer in predicting the weather, irom the oscillations of the 
mercury. The title is " Observations on the Almospherology 
of the Arctic llegions, partiailarly relating to Spitzbergen and the 
adjacent Greenland Sea." The author first speaks of the climate, 
which in general is alternately excessively cold and humid ; he 
afierward^ explains its effects on Inanimate substances, and on 
the human body ; and he finally treats of the temperature of 
ihe Polar Regions. Aided by experiments carried on in the ci- 
vilised countries nearest the icy seas, and by the hypotheses 
which philosophers have thence deduced, he attempts, by an 
ingenious method, to estimate the mean temperature of different 
parallels near the Pole, and also of the Pole itself. The author 
nest gives the result of his experience on the extremes of the 
barometric column during the fishing season ; and he deduces, 
from a series of twelve years obsen'ations, the relation between 
the weather, and the variations in the height of the mercuria} 
column. 

These interesting results, of easy application, are followed by 
remarks on the appearance, the colour, the transparency, the 
density, llie moisture and the dryness of the atmosphere, and 
its state of electricity- The subject which concludes the fifth 
chapter is not less interesting than those which preceded it. 
The author here details the phenomena of the extraordinary at- 
mospheric refractions of those climates ; he adds some observa- 
tions on the prevailing winds in icy regions ; and some remarks 
on die aqueous meteors, as on the causes of clouds, rain, hail 
and snow, frost-rime, hoar-frost, and fogs. We find in the ac- 
tnmpanying discussions, the principles of the soundest physics, 
supported by all the knowledge \rliich modern times have intro. 
duced into science. 

vol.. IV. NO. 8. APBII. 1821. T 
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Aiiulijxh of Mr Scorfibj/s Arcounl 
UnJoiibteilly the oxplanalions whidi Captain Scoresb^ has 
given of these phenomena, must, to a certain extent, be regarded 
as h}-potheses more or less ingenious; and the publication of 
these cannot be of the same utility as that of the facts oa which 
they are founded. Yet the minute research which it was ne- 
cessary to make into all those facts; the examination of tlior 
mutual connection, and their subsequent arrangement, for the 
purpose of obtiuning results applicable to practice, will prove a 
valuable assistance to those Vi\\o pros«;ute similar researches, 
and especially contribute to perfect what may, in some measure, 
be called the Science o/" ObscrvatUm. It is in this last point of 
Tiew that the work of Captain Scoresby is particularly com- 
mendable. One may perceive, through llic whole of his work, 
a man attacked to his duty, who, to fulfil it well, has bis atten- 
tion unremittingly turned to all that passes around him ; and 
who, endowed with a just perception, has accustomed himself 
to reason on what he observes. 

The Cth and last chapter of the first volume, contains an E&. 
say on the Zoolt^y of the Polar Regions, embracing a descrip- 
tion of the animals a.wertained to live on the land, or in the icy 
sea whicli surrounds it. This last subject completes the de- 
scription of the Arctic Regions. It has no relation to naviga- 
tion, but is so naturally allied to the whale-fishery, the subject 
of the second volume, that the autlior could not avoid intro- 
ducing it in the general plan of his work : but it is kept within 
due bounds. His descriptions become more enlarged when he 
treats of the different species of whales, of fish, or of other ani- 
mals which may become objects of the fishery ; of other quad- 
rupeds he only treats when a description of them can excite 
curiosity. The details he gives of birds arc most intimately 
o^nnected with the principal design of the work ; for he regards 
them as indicating, by their assembling at particular spots, the 
places where the whales retire, in order to avoid the crowds of 
fishers, who harass them on all sides. He points out the species 
which afford the most certain indications on this head. 

The second volume, as we have already said, is wholly occu- 
pied with t} " ''ery in the Arctic Regions, or rather io 
the seas par ith ice ; for itis thislastcircumstaoce 
whicli gives ctcr to the fishery in the vicinity of 
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\% foUowtd by very minute details of the different practices em. 
ployed by the fishers. The author first discusses the state of 
the fishery in early ages, and the manner in which it was car- 
ried on. He afterwards relates the difi'erent alterations, or ra- 
ther improvements, which it has undergone ; and, lastly, he d^ 
scri'es it as it is now practised in the Polar Regions. 

That part of the seccnd volume, which comprehends the de- 
scription of the whale-fishery, is intimately connected with wLat 
is said in the first volume on the precautions necessary in navi- 
gating among ice. In fact, the whales, pursued by the fishers, 
take refuge in the least accessible places ; and one can only 
hope to meet with ihcm by penetrating as near as possible tu 
tjieir retreat. The different species of ice require a different 
mode of navigating ; and they also require a different procedure 
to discover the haimts of the whales, and to attack and to sub- 
due them. This distinction marks two very different modes of 
fishing. The one is that practised at Spitsbergen and Green- 
land, where the whale is pursued in a wide sea, in which the 
ice covers a large extent of surface ; the other is that, of Davis' 
and Hudson's Straits, where, besides the extensive fields of ice, 
they encounter floating ice-islands of prodi^ous size and eleva- 
tion. Systematic arrangement is conspicuous in those descrip- 
tions. After having discussed the most convenient size fot 
ships destined to the whale-fishery. Captain Scoresby detiuls the 
number of men suitable to each size, their necessary qualificB- 
dons, and the most advantageous mode of distributing diem, 
either in the boats, of which he fixes the number in proportion 
to the tonnage, or in the various occupations on board the ship- 
He does not fail to describe the utensils used in the fishery, and 
to ascertain the quantity necessary for a ship, according to her 

These details are of the highest utility, because they cammii- 
nicate information only to be acquired by experience, and are 
followed by other topics of a nature to interest every class of 
readers ; for the author next treats of the preparations wliich 
should be the pursuit of the whale : On the maniwr 

of attack t rules "applicable to all cases ; and be 

follows \\\ ks on the precautions to be adopted 

when the iigc under fields of ice, of great« ar 
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less extent, or vapacks. This second cose is tlie most ilifBcull 
of any ; for the unconnected fragments of ice are in continual 
agitation, and liable to approach or recede; ihey Kometimea 
ofier a free passa^ at the moment least expected, wliilc at other 
dmes, they not only block up that which before appeared open, 
but entirely surround tlie ships entangled among tJioin, and 
jometimes come together with a force sufficient to crush the 
Fessel by their innnense pressure. Different inslances, each 
applicable to particular cases wliicli may occur, give a great in- 
terest to the preceding account, and contribute to throw much 
Ught on this subject. 

What follows these descriptions is only interesting lo com- 
merce, such as the processes used in obtaining the products of 
tlie fishery, wlielhcr on board tlie ships, or on shore when 
the voyage is concluded, or in extracting the oil from the blub- 
ber, which was previously stowed away in casks. The author 
has adapted this subject to the general object of the whale- 
fishery, by giving an estimate of the produce of that carried 
on in the Greenland Seas, and he afterwards compares the re- 
lative profit of this fishery witli that prosecuted in the Straits 
of Davis and Hudson. 

The Appendix to the first volume contains a series of meteo. 
rological observations made in the Polar Regions during the 
months of April, May, and June, for twelve consecutive years, 
from 1807 to 1818 inclusive ; this is followed by a table of r&. 
suits, giving the conclusions thence deduced on the mean tem- 
perature of the climates where these observations were made. 
The author has collected in the Appendix to the second volume 
every thing necessary to the completion of his subject, which 
could not be inserted in the body of his work ; such as an ab- 
stract of the act of the English Parliament which imposes the 
present regulations on those engaged in the whale-fishery, either 
in regard to the conditions exacted from them by the State, or 
as relates to their conduct and dieir reciprocal rights, when 
great numbers of them are crowded in a small space, where a 
question may arise on the possession of a whale in the capture 
of which diSerent fishers may have assisted. The same Appen- 
dix contains other details less interesting, but which it would be 
isJem to enumerate in tlut place : their principal merit con- 
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Ms6ng in their rendering the work more tomplete, Uiough they 
are not of a njiture to enhance its interest. 

The summing up of our opinion is, that the first volume of 
Captain Scoresby's work contains a great number of facts on 
the navigation of seas encumbered with ice, which we should 
in viun seek elsewhere ; and the publication of a translation of 
iliis fii-st volume would be very advantageous to na\Tgation in 
general. 

The second volume, dedicated entirely to a description of all 
the processes of the whalc-lishery, and its pi-obable advan- 
tages, would perhaps be a more important publication than the 
first, should there be any intention of revi\'ing in France this 
species of industry. The general seaman might overlook this 
second volume, but those who dedicate themselves to the fishery 
must study the first volume ; for it describes circumstances, of 
whicli the ojierations in the second are in fact only die conse- 
quences. 

It is our opinion, tliat the translation of the work should not 
appear in detached [wrtions : it is a perfect and compact whole, 
which ought to be respected. The translation and publication 
in question, do not appear of a nature to become an object of 
speculation. Not one person in France is engaged in the whale- 
fishery ; and the work would only be in demand among a saiall 
number of tlie curious, who could not derive from it any im- 
mediate profit, while it would scarcely command the attention 
of those to whom it would be most advantageous. 

But if the Government Jias any intention of reviving and 
encouraging the Whale-fishery, an art so long abandoned, that 
even traditional experience may be forgotten, the first step 
should be to publish the work of Capt^n Scoresby, where 
those iochned to speculate in this fishery, will find all tlie ope- 
rations brought to perfection by the experience of the people 
who trade most extensively in its produce. Those who (it out 
ships have no necessity to search elsewhere for information on 
thrar construction iind equipment, or the capital necessary for 
their advcn ' 'he Captains entrusted with the cUrection 

of the fishi id all the practices and j 

necessary ti 

Paris, 




Axr. IX^— 'Account of' the lieccnl Moffiuiiml Discoveries of ' 
Frqftssor HANsxEiiN, Btiiig the iubstaiic-e of a Letter < 
from Professor Hanstlkn to M. IIumkeh, Director ol' lUe 
Nautical Academy of Hambiirgii. 

XN two of the prccetiing Numbers of this Journal, (Vol. III. 
p. 124., and Vol. IV. p. 114.) we have laid before oiu- readers 
an aceount of the \'ery interesting inquiries of Professor Hao. -^ 
steen respecting the Magnetism of the Earth, as cont^ned id , 
his elaborate work, entitled, Untcrsuchungeti nbcr den Ma^ne- 
tiamus der Erde, and publislied at Christiaiiia iii 18I9> 

Through the kindness of our learned correspondent M, Rum- 
fcer, we have t]je pleasure of publishing an account of the recent 
magnetical discoveiies of the same eminent natural philosopher, 
drawn up and transmitted by himself, and wliich have not yet 
appeared in any other work. 

The observations on the diurnal variation of the needle given 
in our last Number, (Vol. IV. p. 199.), and transmitted to us by 
M. Rumker, were the result of a series of experiments which M. 
Hansteen made with an oscillating apparatus, the description 
and use of which forms the subject of his letter to M. Rumkpr. 

D. B, 



" The instrument which I use, is a smali^well hardened mag- 
netic cylinder of steel a b, about S| inches long and j'jth thick, 
suspended by a thread cd, (drawn from the cod of the silk-worm), 
in a square box, as shewn in Plate VI. Fig. 3. The cover MN 
of the box consists of three parts, of which the two outermost 
ones M, N, have glass windows, which may be drawn out. A 
ixJlow tube T, is screwed to the middle part P, in which the 
cylinder is suspended. The box rests on three screws, S, S, S, by 
which it is set horizontally. At the bottom of the box a divided are 
(/"is fixed, to read off the vibrations of the cyhnder a b. This 
cylinder is drawn out of its magnetic meridian, by applying to the 
end of the box a little iron rod, which being held vertically, has 
jn its lower part a north pole. On removing it, the cylinder 
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Accoiii^ i^^^ercoM Ma^iKtltiul IHnivvcfia 
begins lo uscJUate; and when tlic (elongation is S0°, then tbeob- m 
servalion cumnienccs. 

The times arc marked by a chrunooeter at the iuslant of the 
beginning oF the Ist, lOcli, JlOth, Sic. oscillation, (or rather at the 
icrminatioa of the preceding one), continuing llius till 360 oaal- 
ladous are completed, of which the last one vibrates within an arc 
of 2" only, large enough, liowcver, to be distinctly observed. I 
now take tlio difference of the times marked at the first commence- 
ment and the beginning of the 300th vibration ; also the diffe- 
rence between the 10th and SlOlh ; likeivise the difference bn- 
tween the 20lh and 320th ; and so on to the difference of the 
times marked at the beginning of the 60th and 360th. This 
gives seven different determinations of tlie duration of 300 n- 
brations each. If the ai-clies through which the vibrations oke 
place were not shortened liy the opjxwition of the air, these dura- 
tions would et^ual; but now the last duration is about ^g" shorter 
than the first. I take therefore a mean of all the seven. After 
this I mark the time at every 6th duration ; and thence I get a 
mean of 11 durations of 300 vibrations. The following ex- 
ample will explain the whole. 
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Since the intensities are reciprocally as the wjuares of the dui 
rations of equal numbers of oscillations, I may assume any one 
of these durations as unity, and express the other ones in parts 
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tbereof. Thus, I assumed for unity the intensity correspond- 
ing to the duration of 813",6 (to aOO vibrations), taking this to 
be a minmumy because I found this intensity at an ob5er\'ation 
which I made whilst there was an aurora borcalis. 

Let I be the intensity, andT the duration corresponding to 
it. 

Again, I' another inteoMty, anil T' the duration correspond- 



^(M^ 



Then, 1:1'- (T)' : T* ; or I = I' 



sEsumed I'=:l, and T — 813",6, we have, 1 = 

consequently, in the abOT'e example, I = 1,0079- 

In lliis way I have calculated for each j'o" a Table for the re- 
duction of tiie mean durations, and corresponding intensities, of 
vdiich the following b an abstract ^ 
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From the numerous obsei-vationa which I hove made in the 
course of the year, I have calculated the following Table, which 
will shew for each month a mean intensity corresponding to the 
stated hour of the day. 
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when the sun is in the tropics, or, perhaps more correctly, when 
the earth is in its perilielion or aphelion. It is a minimum n 
the equinoxes, or when the earth is at its mean distance from 
the sun. The greatest daily variation is least in the winter, 
and greatest in the summer. The greatest difference of the an- 
nual variation is 0,0359, 

Suppose I call the horizontal part of tlie ina^ctic force 
= H, tlie whole force — F, the magnetic inclination n ; then is 
F = H X cos n. Hence it follows, that H may be variable, 
although F be constant, allowing only the inclination to be va- 
nable. From a series of observations which I made with an 
inclinalorium (a dipping-needle) of Doltond's, I found, that the 
ioclinatioD during the summer is about 15' greater than what it 
is in the winter, and in the forenoon about 4' or 5' greater than 
■what it is in the afternoon ; which agrees perfectly well with tlie 
former observations. 

I next made an experiment like that of October 1, continued 
without interruption from noon till noon, during an aurora bo- 
reahs, which clearly proves the influence of this phenomenon of 
weakening the magnetic force, and consequently shews the rela- 
tion between magnetism and electricity." Similar esperiments 
were made by the Professor, whieh prove that the magnetic in- 
tenMty is always weakened when the moon crosses the equator. 

In the course of last year, Professor Hansteen spent a few 
days in Copenhagen, and resided in the Round Tower. Here 
he repealed his experiments, and found, to his surprise, that the 
duration of 300 vibrations was not less than 83(}",57, although 
he found it in a garden below only 7'(9. Now, from Bugge's 
Observation's Mtrmiomicie, it is known, that ihc walls of this 
tower, which is 126 feet high, are 4 feet 4 inches thick ; and an- 
other hollow cyhnder of 4 feet 6 inches inner diameter is contained 
within it, round which a walk of seven turnings leads to the top. 

After several experiments below, wliich all gave 787" for the 
mean duration, Hansteen returned to the tower, and found in the 
higliest partjOf the tower the duration of 300 oscillations:=842",37 

1 turning below, - - - 836,57 

2 turnings lower, got . - - 837,80 
IJ turning lower, . , . 834,43 
2 turnings lower, . _ - 804,07 
Down below, wilhin doors, - - 8\.ft,Qft 
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This attracttti tlje altcnlion of Professor Hanstecn, and, after 
T further extended his obser\ations on this point, heobtain. 



cd tltc general result, that at ihe 
fijot N of any vertital object SN, 
the cylinder oscillates quicker in 
a, to the north end therooF, and 
slower in A to tlie aouthwnrd 
thereof; but on the contrary, 
at the upper part S, tt osdllates 
quicker on the south side at d, 
and slower on the north side at 
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€. Hence, he draws the conclusion, tliat every vertical object, 
of whatever material it is composed, has a magnetic south pole 
above, and a north pole belov. 



Abt. X. — On t/te Ancient Volcanoes ofJuvergne. By Cuablbs 
Daubesy-, M.D. M. G. S. and Fellow of Magdelane Col- 
lege, Oxford. In a Letter to Profi'ssor Jamesox. '^KJ 
D^AK Sib, ^Hi 

T ^' 

XN my former communication, I took notice of the Volcamc 
Socks found in the immediate neighbourhood of Clermont, all 
of which, with the exception of a lew mountmn capn, composed 
of basalt, which were mentioned Jn tlie close of my letto", ap> 
peared to me of post-diluvian origin. I shall next proceed to 
another class of rocks, which, although probably belonging to 
the saine general head, seems, nevertheless, to present Bevoal 
important differences. 

The Mont d'Or range of Hills, which is the principal sub- 
ject of the present paper, must, I believe, be referred exclusive- 
ly to the class of Ancient Volcanoes, inasmuch as they are found, 
like the rocks on which they He, at equal levels, on either aide 
of the valley utersect tlicm ; and, therefore, if we sup- 

pose that thi T a state of fluidity, a point wbidi I 

hope afterwt o establish, evidently prior to ibt 

/brmalion of 
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These are the rocks which appear to me to supply the con- 
necUng Hnk between what is called the Newest Flostz-Trap For- 
mation of Werner, and the products of existing volcanoes ; for 
thoae who have taken the trouble of perusing my Ibrraer letter, 
^U perceive that the rocks therein described diSer in so many 
importiint points from the former, that we should Iiardly be jus- 
t^ed in ar^nng from the one to llie other. Should it, however, 
appear that there is reason for conoltitting the chain of Mount 
dX)r to be of volcanic origin, I know not how we can help ex- 
tending the same inferences to many of the basalts of our own 
and other countries, to which it Bccms to present such striking 
and numerous analogies. 

Two classes of volcanic rocks compose the chain of Mount 
d'Or. On the summit of the great Table Land of which it 
consists, is a basaltic formation, associated willi a sort of trap 
tuff or breccia •, and other rooks. 

Underneath this is a porphyritic felspar-rock seen exposed \a 
the ^-alleys, which has generally obttuned the name of 7*»"o- 

Below all is seen the granite, which seems to constitute the 
original substratum throughout the whole of this Province ; 
the volcanic, and even the fresh water formation, hardly deser- 
ving to be conudered as parts of the crust of the earth, but be- 
ing rather in some sense extraneous to its composition f. 

We shall consider these rocks in succession, beginning with 
the highest in the series. 

1. The Basaltic Formation of Mont d'Or comprises several 
ruoks, differing from each other much in appearance and exter- 
nal characters. 

The rock which has induced me to give this name to the 
■hole, is a compact and sonorous basalt, generally containing 

■ Although in general vay aieree to alterations in nomenclalUK, I cannat bdp 
■(Kcing with Cr MacCulloch in the propriety of Butntituting the Icmi ''* Trap- 
Bnccia" for Trap-tuff, as the iaiter woril is gbjeetionable, not merely a> inexprei- 
rivc of the Ime character of the rocli, but as conveying an erroncoua idea of it. 

-f- H. d'AubaisHia, in his lale worli on GcognORy, not unaptly compam the 
PlitnltiTe Hocks lo the iktlcton of nn nnimsl, the Swondaiy to the muscular 
futt, and (ha Volcanic tu the parasitical animals that are produced upon iti lui- 
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disseminated crystals of liornbleiide, having frequently an *i 
cuUr fonn, and aomecimes a lew of olivine. Associated with it 
is a vesicular rock, to nhicli the name of Lava may not impiiK 
perly be given, since the cavities which it contains possess no 
appearance of having once bcen^^fed, like those in the amygdft- 
loids of basaltic- countries, and its general aspect obliges Us W 
refer it to the same class witli the undisputed products of vrf- 
canoes now in activity. We meet also witli scorije^ erlber in 
detached fragments, or with portions of compact trap, the wlnJe 
cemented together by iron-clay, so as to constitute a spedesof 
volcanic tuft". I found the order of superposition on a liill 
which I examined near I..ake Gery, a few miles fmm tlie village 
called " Les Bains de Mount d'Or,"" to be as follows: 

On the summit n thin bed of scorite. IJndemeatb, a toff, 
containing fragments of the more compact, united with the vot- 
cular variety of lava, but in some places In a state of such Vk- 
trome division, that tlie whole might be mistaken at a distafice 
for red sandstone. Beneath all was a very compact and crys- 
talline basalt, made up of a confused assemblage of these acacn- 
Jar crystals of hornblende, crossing each otiier in ail dtrectionsy 
intermixed with felspar. 

It would seem that this is the general order of superpft- 
sition ; and the pressure of tlie vesicular matter above may pos- 
sibly have contiibuted to g^ve to the rock underneath the hani- 
ncss and conustency which it is found to possess. 

Thus, we may observe in many of the recent volcanic pM- 
ducts near Clermont, that the masses which He underneath ore 
less veacidar than those near the surface, although I have noti- 
ced in my former communication one fact which seems to m'lli- 
tate against the universality of this remark. It is also tnip, 
rhat I have found basalt among the mountains of Auvergne, un- 
covered by any more porous rock ; hut is it not probable, that 
the same causes which excavated the valleys, and removed all 
traces of the craters, which wc must suppose to have once ex- 
isted, should have in these instances swept away the upper stra- 
ta, which, from their looser and more vesicular structure, were 
less able to oppose resistance ? May not this account for the oc- 
currence of clinkstone, the least decomposable of trap-rocks, 
chiefly on the summit of hills ; for tins position seems hardly 
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Tcferablc to any law in the original formation of the Focks of 
wliich it foims a part, ^nce we now and then meet with it un« 
demeatli other rocks *. 

From the description wp have given, it will be easily under- 
stood, thai the subjacent rock, the trachyte, is only seen expo- 
sed on the sides and in the bottom of the valleys, the great and 
elevated Table Land, which composes the range of Mont d'Or, 
and extends witli little interruption into Cantal, having its up- 
per strata composed uf basalt, and tlio other rocks associated 
with it ; the scorified matter appearing to diminish in quantity^ 
in proportion as we recede from the loftiest part of the chain. 
That these strata are all volcanic, is pretty convincingly proved 
by the vesicular structure of those which lie uppermost ; for it 
seems impossible to assign a different origin to the basalt, and tcv 
the scorified matter superimposed • ; yet it is difficult to form 
an opinion in what direction this immense stream of lava can 
have flown, or from what point it could liave been ejected. I 
noticed, indeed, one or two lakes, which gave me much the ides 
I of their having once been craters, the Lake ServJeres in partis 
j cular, to the north of the village of Lcs Bains, the sides of 
I which are composed like the Pity Pariou, near Clermont, dS 
vesicular lava, and its form equally round and regular. Near it 
is a little hillock, not exceeding 50 feet in height, of a conical 
shape, consisting chiefly of the same materials. 

Yet, if this was a crater, the situation of the country musb 
iiave greatly altered since the period at which it was in activity, 
itB he^ht, although absolutely great, being relatively to that of 
(he rocks surrounding it, very inconsiderable. It lies, indeed, 
is the midst of this great Table Land, if it may be so termed, 
fitlle, if at all, elevated above the general level. 

2, The Trachytic Ftamation is essentially composed of crys- 
tds of glassy felspar, imbedded in a base of the same materials. 
Its fracture is more commonly rough and earthy, but is not un- 
frequcnUy compact. In the latter state it is, that augite, mica. 
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and hornblende, are most frequently found imbedded, whUitit 
is the former variety wliich contains the finest and most regular 
cr^slsls of glassy felspar. 1 1 {>a:^«es sometimes into pilchstone 
porphyry as at the Vatleed'Enfer, at others into a kind of hwn- 
stone porphyry, as on the road to Mural, both near the village 
where the halhs are situated. It is frequently coloured red by 
iron, and sometimes incloses flattened balls of clay-ironstone. 
In its fissures and cavities are also found plates of 8|Hxn]lar iron- 
ore, a substance wliich we have noticed as occurring among die 
recent volcanoes near Clermont, and particularly at the Phjf 
de Dome. 

The tracliytic formaUon has also x^sociatcd with it bcdstC 
tuff, containing portions of scoriaccous and vesicular lava, m 
well as of basalt, united generally by a felspar basis. To thit 
probably must be referred those singular beds occasionally seen 
interstratified with the trachyte, which consist of an apparently 
homc^ncous rock, beating a resemblance to tripoli, posscMing 
a rough earthy feel, and slaty fracture, generally grey, but some- 
times of an ochreous yellow colour, from the intermixture of 
oxide of iron. M. D'Aubuisson, in his late work on Geo. 
gnoBj-, supposes, that these beds as well as the tufF, owe their 
origin to the disintegration of the trachyte, and the subsequent 
agglutination of the finely divided fragments into an unifonn 
mass, He states, that M. Beudanl has found, that the Opali 
of Hungary lie in a matrix constituted of this reffetteraied de- 
scription of rock ; and some observations I have recorded in s 
paper of mine, which was lately read before tlie Geological 
Society, may contribute to render this fact somewhat more cre- 
dible. To this formation of tuff we may probably also refer 
those fragments of a breccia, containing sulphur and alumstone, 
found in the Gorge d'Enfer, near the \illage of the Baiha, in 
the bed of the River Dordogne, which takes its rise in the 
mountain above. Of this rock M. Cordier has published, in 
the " Annales des Mines," a description as well as an analV'^i^i 
from both which he infers that it is analogous to the altimstone if 
I yields, on exposure (o heat and moisture, 
lis of alum. It has never been fcuni! 
hie, that if the middle regions of the 
at to which it has been Iiruiigbl by 
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&ie torrents, could be brought by the torrents, vould be fully 
explored, the beds of tuff which are there met with nught be 
found to contain it. 

The following is tlje result of Cordier'e analysis, together 
with tliat of die Tolfa aluminite by Klaproth and VauqueUn ; 



the former at least has n 
English scientific Journal. 
Alumitone of Tolfa. 

Almnjne, . • 43.!II 

^ei, - - ii.m 

Potash, - - 3.08 

Sulphoric acid:, !A.DO 

Water, . - 4.00 

Loss, - • 0.00 



I believe, found its way into any 



AlumsUyne of Mont d'Or. 

CanStr. 
Aiumine, - - 31. BO 

Silex, - 28.40 

Polaah, . - 5.79 

Sulphucic acid, • 2T.0'5 

Waler, - - 3.78 
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Near the village of the Baths, the trachyte is traversed by 
several dikes of vesicular lava, which are connected above with 
the basaltic formation. They occur in a deep ravine, which ap. 
pears to have been made in the side of the valley wherein the 
Baths are situated, by a waterfall, which is commonly called 
the " Grande Cascade dc Mont d'Or," although at the time I 
visited it, its magnitude did not seem to entitle it to that dis- 
tinction. Of these dikes, some might be supposed to have been 
forced up from below, since their terminations are not visible, 
but two others were distinctly seen ending in the trachyte. It 
might be stad, indeed, that the apparent termination of Uie 
dikes iu this instance proves nothing, as it is possible the vein 
might have been continued in that portion of the roclj which 
has been removed by the excavation of the valley ; and though 
the vertical direction of the vein, with no apparent inclination out- 
wards, dues not tavour that idea, I might nevertheless have admit- 
ted it, had there been any evidence of dislocation or hardening in 
the rock which is traversed by it. The absence, however, of any 
alteration that I perceived, either in the position or in the ex- 
ternal characters of that portion of the trachyte which lies con- 
tiguous to the veins, leads mc to suppose that the latter has 
been formed from above out of the liasaltic lava, which might 
have insinuated itself, while in a liquid state, into cracks or 
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£&sures \a ihe trachyte below ii, and not that they were Ibe 
nnta throu^ which the basalt was arigiitally forced inio (he 
spot which it now occupies. 

Rcflpecliiig the nature and origin of the trachytic fommlion, 
many questions arise, wluch it will be tbund very difficult to aotrt. 
That tt has been produced, ur at least aiFected by the i^ency of 
heat, spears evident from tlie scorice and pumice with which it 
is found associated, as well as from its analogy with the uodi^ 
puted lavas of the Lipari Islands. But the nature of the ma- 
terials irom which it has been formed, and the manoer by 
which the action of fire has reduced these materials into the 
sUte in which we now find them, is no less obscure than tbe 
explanation of the process which has produced an analospuj 
rock found among the recent volcanoes near Clemionl, namely, 
tlte Doniite of tlie Puy de Dome. Nolwithstandiiig certain 
differences in appearance existing between these two rocka> the 
general resemblance is such, that we can hardly hesitate to pe- 
fer both to tlie same formation, and admit that the trachyte is 
to the ancient lavas what the domite is tu the modem. Both 
indeed appear to be products of the same mud volcanoes, which 
have had such extensive operation in the New World, and in 
the Old have produced the lavas of the Lipari Islands, and( 
few of those in Italy. 

At the same time, it must be confessed, that certain varieties 
of trachyte bear the most striking resemblance to some of the 
porphyries in Scotland, which are by no means generally ad- 
mitted to be volcanic. 

If the clinkstone of Mont d'Or should, as M. Daubuisson sup- 
poses, be a modification of trachyte, I know not how we are b> 
help extending the same inference to that of North Berwick 
and Trapraine Law in East Lothian, nor can two rocks brought 
from distant parts of the glohe resemble each other more dose- 
ly than do certain varieties of the trachyte of Mont d'Or, and 
the clay stone-porphyry of Drumodoon in the Isle of Arraa 
It is thus that we are brought to acknowledge the insufficiency 
of our present lintr to determine many of the great questions 
of geology, '' tie more extensive information makes 

us doubt tht : opinions which we had previously 

inagined to ■ihhshed. Before, however, I quit 
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this subject, I cannot help remarking the analogy which exists 
generally between tlie rocks of Auvergne and those of the trap 
forination in the North of Ireland. The basalt of the latter 
country can scarcely be distinguished in external characters 
Irom that of Mont d'Or, ot at least difl'ers from it much less 
th^i one variety of that rock found in the same formation dif- 
fers from anotlier. It is indeed distinguished by the totid ab- 
sence of scorified matter ; for I conceive it to be beyond ques- 
tion, that the cinders found close to the bed of brown coal, 
which lies in the midst of the basalt immediately above the 
Causeway, are owing to some artificial fire ; and it differs like- 
wise in the greater abundance of dikes cutti^ig through, and 
hardeniug in their vicinity the rocks on wliich the basaltic de- 
poat in Ireland is incumbent, and the regular columnar ar- 
rangement which it more frequently affects. But of these dif- 
ferences you will not be disposed to lay much stress on any es- 
Ctpt the first, and the natural inference from it seems to be, 
tbat the basalt of the Giant's Causeway has been formed at the 
bottom of the then existing ocean, whereas in the case of that of 
Hont d'Or, the necessary pressure was supplied by the masses 
rfscorified and cellular matter above it,— a portion of which, as 
1 have already stated, may since have been removed by the 
aniwi of the elements, leaving the subjacent basalt partially un- 
onered. The rarer occurrence of dikes and of columnar con- 
cretions in the basalt of the Mont d'Or than in that of An- 
tnin, cannot be considered as of much weight towardi deter- 
i^iUDg the present question, especially as instances are not 
Wnting, even in the former country, of columnar basalt, al- 
HiOBt as perfect and regular as we meet with elsewhere •. In- 
deed, I am inclined to think, that the superior symmetry and 
greater frequency of die basaldc columns in the north of Ire- 
land, is attributable rather to the action of water along such an 
extent of coast, in developing in a gradual manner the latent 
structure of the mass, than to any original peculiarity in its 

• In the VIVBTdis we meet with numerous instances of (he moM reguTarty. 
wlmanar basalt, which hna evidently (lowecl from (iilcanoos, since the eicavtttion 
■* 0* pnaenE valleys. See Favjat St Food jur Ui Vulcana da TtuBToi*. 
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compoaitJon or the manner of its formation. At a csK^de 
near the village of the Baths of Mont d'Or, I observed some 
very regular basaltic columns just where the escarpment of the 
rock was touched by the falling spray, and nowhere else,-~an 
observation which, with some otlierg tending to the same ptnnt, 
I communicated to tiie Geological Society, in a. paper read be- 
fore them last summer. 

The analogy also of the trachytic formation nitli the pn- 
phyry of Sandy Brae in the same country, although it may ooi 
hold good in all points, is nevertheless such as to lead to manj 
interesting conclusions. Both present a correspondence in the 
cryBtals of glassy felspar which enter bo lai'gely into their com- 
po»tion ; both pass into pitchstone-pwphyry, and the trachjte of 
Cantal even cont^ns, like that of Sandy Brae, imbedded mat- 
tes of opaL 

They differ, indeed, inasmuch as the Irish porphyry abounds 
in quartz, — a mineral so rare in the trachyte of France, that W- 
DaubuiEson says it is found only in one spot of Cantal ; but it 
should be recollected that the absence of quartz may be con- 
sidered an aecidental circutoatance, since M. Beudant has dis. 
covered varieties which cont^i it abundantly in that porphyritic 
formation of Hungary, which, from its general cliaracters and 
relations, he ranks with the trachytes of Auvergne. Whether 
these varieties approach more nearly to tlie Sandy Brae por- 
phyry, it will be for future travellers to determine • ; but, evefl 
according to the present state of our knowledge, we cannot 
help regarding the association of claystone- porphyry, contaiJUDf 
pitchstunes and opal, with basalt, is tending to bring the rocks 
of the Giant's Causeway a step nearer the volcanic formauons (rf 
Auvergne. 

8. The third or lowest of the formations found at Moni 
d'Or is the Granite, which, concealed throughout the grealer 

* Since wciiing the above, I find, from the valuable work of Dr Boue on U« 
Geology of Sc ^ntly publiBhed, that these varieties do in realitj ip- 

proach leryi ihyrj of Orumoduoo in the Isle of irraii, IVOi 

p. !9fi.) whii rs armlogoua to the cock of Sondj Brae in Ireliiul. 

Vtdt p. 384.] KgatA my conjecture at to the resemblance be- 

twten the qu '.MUgdrj and Ihe Iriah porphyry 
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part of that range by the volcanic rocks superimposed, crops 
out near the weatern eTttreniity of the valley in which the Baths 
are situated, at the village of BourbeuU. It is small-granu- 
lar, consisting of a white disintegrated felspar, white quartz 
and black mica ; sonictimes it is compact, but at others it has 
passed into the state of kaolin. As there is nothing remark- 
able in its appearance, I should hardly have thought it neces- 
sary to notice it, except from the arcunistance that the trachyte 
superimposed has been supposed to be derived li'om it ; and if 
I have succeeded in rendering it probable that the rock of the 
Puy de Dome, Puy de Chopine, &c. mentioned in my former 
letter, are granite, in various states of alteration, the same will 
necessarily follow with regard to the trachyte. The singular 
difference, indeed, between the composition of granite and 
trachyte, the abundance of quartz in the one, the almost total 
absence of it in the other, may appear to some hardly recon- 
cilable with this opinion ; but as, 1 have remarked in my for- 
mer letter, tlie silica of the quartz may, in the new compound 
resulting from the fusion of the granite, have gone towards the 
formation of the felspar, — a mineral which, a(»:ording to the best 
analyses, contains above GO per cent, of the earth in question ; 
■nd if we consider that the mica, which occurs in much smal- 
ler proportion in the trachyte than it does in granite, falls short 
of the felspar in the quantity of silex which it contains almost 
aa much as the quartz exceeds it, — our difficulty seems in a great 
measure removed, as the absolute quantity of sihcu in either 
rock does not perhaps materially differ. 

In describing the rocks found at Mont d'Or, I have swd 
almo^ all that appears necessary respecting the trachyte of 
Auvergne, for that of Cantal is distinguished chiefly by its more 
compact form, and by tlie rarer occurrence in it of scorified 
matter. The highest hills in Cantal are mostly capped with 
porphyry-slate or phonoiile, a substance found also at Mont 
d'Or, capping the trachyte at the rocks Sanadoire and Thui- 
iiere. The clinkstone in both instances is considered by Dau- 
buisson as a modification of tlie trachyte, but to me it did not 
appear to pass into that rock ; nor does this conclusion seem 
warranted by its appearance, remarkably distinguished as it is 
even at a distance, by iu mure harsh and riiggid outline, d^ 
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riv«d fnaa the very iodestructibie nature of the maleriaU 
which compose it Hence the hilla in Cantal are usuaUj 
covered towards their suiumits, owing to the presence of Uus 
lotk, iiith massive fragments of stone, of a greyish colour 
oad great liardncss, whereas the trachyte underneath decont- 
posefl in a more rapid anti uniform manner. Nor can there be 
a greater conlraBl than between the luxuriance of some of the 
vaU^s, as that of Teyzac, iu which the Eubstrattim is of trachyte, 
and the extreme barrenness ol the liigher parts, which are 
compoHod of pfuniolUc. Ttie pi^phyry-slate, too, tuund on the 
sumnut of the Plomb de Cantal, the highest mountain in that 
district, bears a much closer analogy to basalt than to trachyte; 
and the circumstani'e of the clinkstone occupying the same i& 
]ative position in Cantal wliich the ba.sall does at Mont d'Or, 
would lead us to infer that it is more allied to t)ie latter Jci|3n»> 
tion than to trachj-te. We have akeady alluded to the tuff, 
which, at Mont d'Or, is found associated willi traehyte. Abidu- 
lar rock occurs in much greater abundance throughout Cantal ; 
it is there remarkably distiflgiiislied by the grotesque appear- 
Aitcea which it assumes, presenting to tlie eye & range of wuinl 
precipices, broken into a number of fantastic shapes, — a urcuia- 
stance very characteristic of rocks of this desciiptiun, both here 
and in die neighbourhood of the Puy en Velay. 

It is only necessary to refer the reader to M. Faujas St 
Fund's description of the Rock of St Michael, near the latter 
town, which stands isokted iii the midst of the valley, and from 
the small proportion which its diameter bears to its height, more 
resembles some work of art than a production, or rather a 
relic of nature. This and a projecting rock, almost equally ex- 
traordinary in its afipearance, which is fonnd near the same 
spot, and goes by the name of " Le Rocher Houge," from the 
red colour which its surface presents from decomposition, M. 
Fanjas seems to suppose to have been projected by some con- 
vulsion of nature i'roni the bowels of tlie earth ; and he even 
refers in the latter instance to an appearance of distocatian in 
the granite ' \tv\cs it, as giving countenance to tins opi- 

nion. 

This circi to render lis cautious in deciding on 

the reality o fts ow \.\\« ^c&ition of straU 
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ilosophcra are so fond of seizing upon as evidence of vnl«auic ^^^ 
action. I eicamined the spot myaeif, and was, I confess, struck I 

with the appareally broken condition of the contiguous gra- 
nite, and yet it seems, upon cool consideration, to be phywcally 
impoEEtble that a mass of rock of this shape and size should 
have been propelled from the earth, and should have remraned 
for ages protruding, in the position in which we now -find it 
I reed only appeal to those who have visited the spot, or even 

te such as have examined the plates of M. Faujas, in his large 

work on the Vivarais, in support of thiF assertion. ^^^ 

Another instance of apparent change in the stratification of ar ^^H 
rock, as connected with a dike, occurred to me in the course of ^^H 
my tour in Cantal, which, conatlering all the circumstances, it ' 

might be rather bold to refw to the operation of a force acting 
from below upwards. It occurs about a league from the town 
of Aurillac, on the road to Murat, in the fresh water formation 
which prevaiis over much of that part of Oantal, very diiFerent, 
indeed, from that around Paris, if we regard its external cha- 
racters, but identified with it by the shells which it contains. 
This calcareous rock is traversed obliquely by a dike of a kind ' 

of aniygdaloidal wacke, containing in its cavities much green 
earth, and inclosing fragments of various trap-rocks, as well as 
of tlie limestone which it cuts through, and of the flinty nodules 
which the latter contains. Just above the stratification of the 
calcareous rock, it is remarkably changed from an horiKmital to a 
vertical direction ; yet, on the other hand, we observe organic 
remuns in the limestone, even where it is in immediate contact 
with the dike, and the latter nowise affected in point of hardness 

or -other circumstances. Nor does the aspect of the dike itself, j 

any more than that of the rock which contains it, favour the ^^H 
idea, which its altered stratification naturally suggests. ^^H 

In Cantal, the tuff is beat displayed near the village of Tey- ^^J 
zac, on the road from Aurillac to Murat, where the traveller 
should establish his head-quarters al a very comfortable inn 
which the place affords, as a convenient central position, from 
whenoe he may examine the Plomh de Cantal, and most of 
the interesting country in the Department. The tuff there, is 
:«d between two beds of trachyte, being found rather lea 
1 half wav on either Mk of (he hills which liauiid (he vallci 
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whilst the sumuiil and the base alike conust of trachjie. Il 
dips gradually to the cast ; so tliat about half a league £riiin ] 
Teyzac, on the road to Murat, it reaches the level of the road. < 
Different as the tuff appears from the trachyte which it accom- ' 
panics, it will be found on c?camination, tliat the fragmeats of { 
which it consists are cemented always by a basts of tJie latter 
rock, and that a passage from the one to the other proceeds by 
imperceptible gradations. The fragments are tn general a tra- 
chyte of a more compact character than the paste whicli cements 
it, but we also find bosah and cellular lava intermixed ; and I 
remarked beds or veins of the same description of stone so much 
resembling tripoli, which I have already noticed as occurring at , 
Mont d'Or. - A little beyond Teyzac, near Vic en Carladez, I , 
saw an instance of an incurvation of its Btrata, like what happens 
in the zones of an agate ; the layers of this rock being contorted 
uniformly one to the other in the middle of the body of the tuff, 
in a manner which reminded me of the natural arch of clay< 
porphyry which I observed in Arran, and which may now be 
seen figured in the Plates to Dr MacCulloch's work on the 
Western Islands ; and of a similar conformation of the sandstrae 
at a village near Edinburgh. 

It is curious that the tuft' sometimes contains perfectly isola- 
ted portions of a quartzy sandstone, which seem to bear no ana- 
logy whatever to the other constituents of the rock ; and at Sa- 
lers, where the fragments are in general so minute, that the 
whole has much the appearance of a ferru^nous sandstone, im- 
pressions bf leaves and branches of trees^ often in no respect mi- 
Derahzed, but reduced to an impalpable powder, by the ordina- 
ry process of decay, are found contained in it. In other cases, 
where the tree has wholly decayed, the hollow which it occupied 
in the midst of the tuff still remains to indicate its having exist- 
ed. These circumstances tend, in a still greater degree, to 
identify the Trachyte Formation of Auvergne with the ordina- 
ry products of mud volCanoea. 

And here I •"•" ■include what I have to say of the volcante 
rocks found i a country which deserves to be studied 

by all who ar ive at ttn unbiassed decision respect- 

ing the origii •cks which occupy no inconsoder- 

aWe portion I iace. ^ c mc \«x>i iwiaJal 
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were, to observe a series of enperiments which Nature herself 
lias instituted resjiectitig tlie action of heat on solid bodies un- 
der different eirCumstances, the results of which, it is presumed* 
are more likely to be conclusive tliati any which can be conduct- 
ed in our laboratories, allowing every credit to the talent of the 
individuals who conducted them ; and even admitting their im- 
portance with reference to the point in question, as corroborato- 
ry of what we may have observed on the great scale in coun- 
tries like Anvergne. I am lar, indeed, from having the pre- 
sutnption to suppose, that the facts recorded in tliis and the for- 
mer letter, are sufficient to decide the question ; but niy purpose 
wHi be answered,s]iould it contribute to excite some more accurate 
and acute obseirer to go over the same gi-oimd that I liave 
done, convinced, that if ever the origin of the trap-rocks in our 
own and other countries be fully cleared up, it will be owing in 
■ great measure to a due examination of the analogous forma- 
tions in Mont d'Or and in Cantal. 

Before, however, I bring this letter to a close, there is one ob- 
servation which may be hazarded, without entering too much 
into theory, inasmuch as it seems immediately deducihle, either 
from the foregoing iacts, or from others whicii, I apprehend, will 
be pretty generally admitted. As there appears an almost un- 
mteiTupted transition from lava to basalt, from basalt into green- 
stone and sienite, from sienite into granite, and from granite in- 
to sandstone ; and since it is evident, that the two extremes in 
this apparently connected series tnust have originated from op- 
Ikisite causes, we are brought at length to admit, that similarity 
of charattter in rocks is not sufficient to establish identity of ori- 
gin ; and that the structure, position and connexions of a rock 
on the great scale widi those Contiguous, must be taken into the 
account in each particular case, before we decide, whether the 
formation in question ought to be ranked among the products 
of Fire or Water. There seems at least to be the same resem- 
blance between certain varieties of sienite and greenstone, as any 
which can subsist between the trap-rocks in the north of Ire- 
land, and tliose which occur interstralified with sandstone and 
calcareous beds on the coast of Fife, near Edinburgh. Yet, how 
many geologists scruple to admit the igneous origin of ihejbn 
meft from considering its connexion with granite, who, never^ 
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theless, feel themselves compelled to admit the trap-racks kbcnv 
mentitmed as volcanic, from their analogy with those of the 
Giant's Causeway ! Even such as, with Dr MacCuUoch, in- 
clude granite among the products of Fire, or, even with my in- 
genious friend Dr Boue, hroadiy assert that all rocks, at least u 
fiw down as sandstone, which are not of mechanical origin, must 
be referred to this agent, cannot but be puzzled at the rEsem- 
bknce subsisting between certjun varieUea of granite and of the 
old red sandstone. 

Since, therefore, it seems to follow, that Fire and Water, iJ- 
though such oppD^te agents, have, in some instances, produced 
effects nearly, if not altogether identical, I do not see that tbe 
geologist who returns from Auvergne, persuaded that great 
part at least of what has been called the Newest Flonz-Trap 
Formation of Werner is of volcanic origin, ought to be accused 
of inconsistency, if he still hesitates as to the real ori^n of ihgse 
rocks, which, if, in their external characters, tliey approach to the 
latter, would seem, nevertheless, from their repeated alternations 
with sandstone, and other strata of a similar description, to be 
of Neptunian origin themselves *. 

I had intended adding some remarks on the Fresh Water 
Formation of Auvergne ; but as the present memoir lias already 



* Those of jaur readers who ma}' rocallcct n 
apecting the Puy Maroiont, where Irap.rocks wh 
origin are described ai alternating with a fVesh-water limestane. may object lo Ihe 
present ronclusion as inconsistent with the fbnner statement. I have lunrhBC, 
however, denied the poMibiUty of an Hltemalion of volcanic rocks with ibe pro- 
ductn of aqueoDB deposition, the actual occurrence of which is indeed nitHctaillj 
esteliliabcd, by the observations of those who have trsvelled in coantrics admitted 
to he volcanic; but, on the other hand, it (till, 1 thinli, bp allowed that the 
preiaiilitg of such bji acddeiit diiniai^es in Ihe direct ratio of the nvmitr at aBch 
alteroalioni, and, therefore, that those who do not f[o so (ac as to conaider Ihe lie- 
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Bvelled to such a ^ze as I fear must have exbauated the patience 
of many of your readei-s, must siibBcribe myself, 

Very truly yours, C. Daussmy. 

Macd. Coil. Ot;ford, ) 
Jon. 16. 1821. I 



A&T. XI, — Observations on Hie Resistance of Fluids. By, 
William Watts, Esq. Cummunicated by tlie Author. 

X. HE effect of the deep immersion of bodies in water, still 
renuuns a contested point in the tlieory of the resistance of 
Fluids; and many persons are of opinion, lliat the re»sU 
ance increases with the di^pth, although the experiments c^ 
Sir Isaac Newton, made with small globes formed of wax, 
having lead inclosed in them, and made ao Hghl as to weigh 
only a few grains in water, in order that they might descend 
very slowly in this fluid, seem to prove that the resistance 
is equal in every -part ; for these globes having been let fall in 
neater, descended in tlie same manner as tliey would have de- 
scended in a fluid in which the resistance was every where equal, 
though, when they were near the bottom of the vessel, the com- 
pression was many times greater than when they were near 
the top. 

This supposed increase of resistance at greater depths, is 
men assumed as a principie by Mr Gordon, in his Theory of 
Naval Architecture ; but tlie grounds of tliis assumption do not 
Ippear to be satisfactorily esiilained ; and this is not to be won- 
dered at, if we consider that a competent knowledge of the mu- 
tual actions of fluids on each other, is accessible only to those 
who are intimately acquainted with all the refinements of the 
modem analysis, and that, without this key, there is no admit- 
tance into this department uf the phy ^co-mathematical sciences. 
These observations, however, do not apply to the investig^- 
lion of Don George Juan d'Ulloa, who, in his *' Examine 
Maritimo^ has attempted to consider the subject in a scientific- 
Riannei', and has given some iiii|)ortant experiments, similar lo 
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those adduced by M. Bouger, in his " Manwuvre de* Ritp- 
■seaiix," but leading to very different conclusions. 

According to this author, the resistance is in the 8ub-dup&- 
cate ratio of the deptli of immersion below the surface of the 
water, and the simple ratio uf the velocity of the rented 8ur&:c^ 
Jointly ; and my object in drawing up this paper, is to attnnpt 
to prove, that there is nothing in this proportion inGon^stoit 
with the generally received piinciple in experimental philosophy, 
that the resistances are, very nearly, in the duplicate ratio of the 
velocities; and, at the same time, to answer some objecdnu 
which have been urged against it by the writer of the srti^ 
" Resistance'" t>fFividf in the Encyclopedia Britanoica. 

In making this attempt, I have adopted the principles em- 
ployed in the investigation of this problem by dTJIloa, or rather 
by M. Prony, in his " Architecture Hydraidique^ section 868. 
&c. ; but in order to render the investigation more clear and 
obvious to readers in general, I have taken the liberty to de- 
viate from his manner of treating it, because I am most decided- 
ly unfriendly to the triie form of modem solutions ; and as I 
consider the investigation, as given by M. Prony, to be defec- 
tive, inasmuch as it appears, to me at least, to be lei't in an un- 
finished state, I have attempted to complete it, in the best nun- 
Her I am able. 

Let o be an elementary orifice, or portion of the surfiueof 
the ^de of a vessel filled with water ; call the area of this small 
surface b, and let h be its depth below the horiitoiital suijace of 
the fluid. Let p be the actual pressure exerted oil the surface 
h, ; tile density of the fluid, and g the accelerating force of gra- 
vity = the velocity acquired by a heavy body, during the first 
second of its fall ; then, by the principles of HydrostaUcs, the 
pressure on the orifice o, when the fluid escapes into a vacuum, 
will be 

p = gibh+gihK. 

This ^^ue of p consists »f the pressure g(6A', whic^ the ho- 
rizontal surf«» of the fluid sustains ; and also of the pressure 
g fbk, whic 'he weight of a volume of the fluid equal 

to hh. If, neglect the first part gfbk, it is evi- 

dent, that I -h the surface b sustains at the depth 

A belowthe !ce'^\?c\«ftvfti»\\w{jai to ihewdg^f 
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of a prism of tlie duid, whose base is ec|ual to b, and whose 
height is equal to A : tlius, when the fluid escapes into air, the 
pressure at the orifice o, will be equal to g(bh only; because' 
the pressure ^{6A', which is transmitted to the surface A, by the 
intervention of the different strata of the fluid, is balanced by 
an equal and apposite pressure of the atmosphere acting with- 
out the orifice o. In this case, therefore, we liave 

P=g!l>l' (!)■ 

The same reasoning holds good, when we suppose that the 
■mall surface o is immersed to the depth h below the upper 
surface of a stagnant fluid, and moved through it with the ve- 
locity V ; tor when the velocity is very great, so that a perfect 
fBcuum is left behind the small surface o, we shall have 

P = g%f>h + fffbk' ; 
but when the fluid does not escape into a perfect vacuum, or 
any thing hke it, but into a mixture of air and water, the pres- 
sure at the depth h below tlie upper surface will be, nearly, 
p=g^bh, as before. 
I have been more particular on this head than I should other- 
vise have been, with a view to meet an objection that lias been 
advanced against this part of the subject. 

Now, it is well known, that when the pressure is tlie same at 
the upper surface of the fluid and at the orifice o, or at the an- 
terior and posterior surfaces of the base b, the water will flow 
out with the velocity u ~ ^2gh ; whence we deduce w* = 2g-A, 
and A = ;r-. 

If we substitute tins value of A in the equation (1), we sh^ 
hftye 

Let us now suppose the elementary surface o to move with the 
velocity v ; then llie fluid would meet it cither with the velocity 
« + w, or M — V, according as it moves in the direction opposite 
to that of the effluent fluid ; oi in the same direction with it : 
and, by substituting (« X n)* instead of u in the preceding eqiuir 
e shail obtain 
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p = J J J (m + I,)' - j ( J . (^3p + v)« : 
butp=g-m, where m represents the mass of matter 
by the force of gravity e ; 



Therefore, 



K~"*±4)' 



If, therefore, llie small surface o be immersed to thedeplki 
below the upper surface of the water, and moved through it 
with the velocity v, it will sustiuii on tlie one wde the dead pro- 

TOre(6(VA+ ,^) ; and on the other /Aa< of 

(H-Jh 7^^) ■ the difference of these two dead pratvm 



..(2). 



This equation exhibits the ultimate sensible pressnre, or 
resistance ; or, which is all one, the element of the qiiautitj 
of motion communicated to the fluid in an unit c^ time; 

and therefore, 4(6 iv(^ ) -dt, will be the differential of the 

quantity of motion communicated to the fluid during the in- 
stant d t. 

Let M, therefore, be the mass of the body which the surface 
h presents to the direct impulse of the fluid, and dv the instim- 
taneous diminution of the velocity v, caused by the resistance of 
the fluid, then, because the impulse of the resisting surface 
causes it to lose a quantity of motion equal to that wluch it com- 
municates, we shall have the equation, 

whence we conclude that the force opposed to the resiBtBDc^ ii 
dv A^ebv f / h\ _, ... 

r<=Tr'<v(si;=i'- C3)- 

That is to SB resistance is in the sub-duplicate raSe 

of the depth and the simple raiio of the veloalf 

Bflhe rcsitte- 
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ind since wc are at liht-rty to suppose VA =: "7==, we shall 
have R^^xi-'. 

Thus, it appears, that the resistance R w in tke duplicate 
roiio of the velocity, as it ought to be ; and therefore, the vali- 
dity of the proposition under con^deretion is completely esta- 
blished. 

Tlie value of R in the two preceding equations, may be re- 
duced to known measures by means of the equation v = -J^g h ; 
for, by substituting this vidue of v in the equation (3), it be- 
comes 

M ^V2^ M ' 

but 46A is the volume of a prism of the fluid whose base is b, 
and whose height is 4A ; and 4(AA is the mass of fluid which 
has the surface h for its base, and 4 times the height due to the 
velodty v for its altitude ; therefore, by assuming M equal to 
unity, tke reliance R wiU he equal to ihe mass of a prism of 
tilt fluid, whose base is tJte area of the Jluid vein, and whole 
height is four times tlie fall productive t^the effluent vehciiy. 

This result corresponds with the formula given by Daniel 
BeaNouj.Li, in the 2d volume of the Comvient. Petn^id. in 
the year 1727 ; although he afterwards calls this determination 
in question in his subsequent theory of Hydrodynamics, as he 
found that it gave a resistance four times greater than espeii- 
ment. 

But however this may be, it nevertlieless appears at least to 
be confirmed by the experiments of d'Ulloa ; for he found, 
that the reustance of a board one foot square, and immersed in 
a stream, moving at the rate of two feet per second, was \5\ 
pounds avoirdupois, — a result very nearly corresponding with 
that deduced from the preceding formula, which gives for rain- 
^aler about ISjj lb. weight avoirdupois. 

Notwithstanding, it is necessary to avow, that this resistance 
greatly exceeds all the values given by other authors : it is in 
f^ut more than double the resistance assigned by the members 
"f the Academy of Sciences at Paris, whose determination is ge- 
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nerally considered to \ie the most accurate of any yet gtven. 
This great diversity in tlie values which diSerent authors hiv* 
deduced from ihar experiments for the absolute re^stancesf 
water, is very remoikable ; and it should induce philosophers to 
exert their utmost efforU in endeavouring to detect any falkf^ 
that may have crept into the principles or reasonings by whid 
the result of the theory has betn detluced ; and in multipljin^ 
e:tperiincnt£, with a view to obviate the great disparity that 9Ull 
exists in tlie absolute value of the resistance, as iletermiDed by 
(liiTerent authors. I ara well aware that tliis cannot be accoan- 
plished, without incurring a considerable expence ; and it is tUi 
consideration ahnc, that deters me from making tJic attetupi, 
and not the diflicuhy of the undertaking ; for, however arduouB 
it may appear, I imagine it might be overcome by a steady p» 
severance and attention. 

It may not be irrelevant to remark here, that when watered 
capes from a vessel throngli a small orifice, perforated in one Cff 
its sides, the effective discharge is only about 0,62 of the iheon- 
tical, owing to tlie amiradlon of the fluid van, — a cir cum stance 
which has not been taken into the account in the preceding in- 
vestigation : this rcdqetJon "being made in the value of R, wben 
the mass M is assumed etjual to unity, the resistance will it 
found NEARLY egual to the mass of a prism of tvater, mAotf 
base is equal to b, t/ie area of the J!iiid vein, and whose hei^ 
is equal to tic-ice tlie fall producing tlie effluent velocity. 
. It should also be remarked, that the result of the preceding 
investigation is not rigorously exact, berause a portion of tk 
fluid is thrown back on the sides of the plane surface, in conse- 
quence of which, it is neither so much urged, nor so continually 
impelled as before ; but notwithstanding this, it leads to an ap- 
proximation, at whioh, however, we are obliged to stop, on ac- 
count of the insuperable difficulties of the subject. This remark 
is due to Francceur. Nevertheless, this approximation is the li- 
mit to which the real phenomena of the impulse and redsiance 
of fluids continually approach. When, therefore, the law by 
which the p' la deviate from the theory, shall be once de- 

determined '^.hosen series of ex[)erimenis, ihb ap 

proximate 'me nearly as valuable as a true one; 

for tlie ru of computation are established fvnt 
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ond controversy ; and aince the process of iavcstigation is J 
allowed to be It^timate, we may employ it as a means ibr dis- I 
covering the imperfections of the theory ; lor, instead of asago- I 
ing the motions by means of the supposed forces and the known, I 
mecbaniGm, we may, coiiverseJy, determine ihe forces by means, fl 
of this mechanism and the observed motions. '1 

It appears, both from theory and expciimcnt, that tho im- 1 
pulses and reliances arc very nearly in tlic projiortiou of tli^ 'I 
BUtfaccG which bodies present to the dircet action of fluids. In I 
fact, the Chevalier BoaoA has found, that, with tlie same velocity, 1 
lUe resistances increase somewliat more rapidly than the sur- I 
fates; and he has remaiked, that the deviation from the theory^ I 
iDcreases with the surface. This is a most interesting drciuiv j 
stance, parUcularly mth regard to the extensive surfaces of tli^ 1 
t^s and hulls of ships ; and when taken in connection with the J 
effective oblique impulse, which in acute angles is found to Iw 1 
mach greater than in the ratio of the square oi the sines of the 1 
angles of incidence, it will be found that it has the " chief in- ■ 
e on all the particular niodificatJons of llie resistance of 
I fluids.^ And as it is on these two circumstances that the whole - 
ory of the construction and working of vessels, and the action j 
r <m our most important machines, depend, they certain- J 
lit the most particular and attentive consideration of our 1 
! constructors and civil engineers. \ 

Having thus completed the itivcstigation of this interesting j 
problem, I shall n()w proceed lo answer some objections that 1 
have been urged against it by the writer of the article " KesisU I 
ance* of Fluids alluded lo above, , J 

1. The writer begins with stating, that tliere is nothing in 
experimental philosophy more certain, than that the resistances 
ore very nearly in the duplicate ratio of the velocities, and that i 
he cannot conceive by what experiments the ingenious author 
(dTJIloa) has supported the conclusion which is contained in 
fte equation (9). The answer to this objection lias already J 
been anticipated, as it has been proved, that if we assume | 

vA = j-Q—^ *fu8 supposition will give, B = ^^^ x i^ ; and tlw 1 
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the outhur'a own e%perimcDtii acem at least to support his cofr 
elusion. 

3. It Ills been objeL-ted, that thtre is an essential dert>ct in the 
investigation of the prohlera in quealion ; because, says the ob- 
jector, tlie equation (2) i^xhibils no resistance in tlie case of a 
fluid without weight, and because a theory of tlie resistance of 
^fluids should exhibit the retnrdation arising from inertia aiune, 
and should distinguish it from that arising &oin any other cauw. 

In combating this otgection. I remark, that this essradsl de- 
fect compliuned of above, is a rnere nmientifi/ ; for the fact is, 
that the cquadon in cjucstion does realhf exhibit a resistaiuic, 
even ill the case of a fluid d^ititule of' zneight ; because the va- 
lue of the mass M is independent of the weight ; and the same 
is true of the difl'erence of the two dead press7trcs, which diffe- 
rence coDBticntes the equation (2), notwithstanding it invoira 

the quantity ~t=i which is nothing more than the expresson 

of a ratio, that is, of an abstract quantity. Hence it foTTovs, 
that this equation does bond jide cxliibit the tetardatiuii which 
arises from inertia alone. 

3. Another objection is, that while the equation (2) asagns 
an ultimate sensible pressure, proportional, ctderis paributy » 
the simple velocity, it assumes as a principle, that Llie pressure 
p is as {u + vy. It will be sufficient to reply to thia objection, 
that the ultimate sensible resistarwe ha^ already been proved lo 
be as the square o/ the velodhf — a conclu^on which is in unison 
with the principle assumed, namely, that the pressure p is pro- 
portional to (u + If)*. 

4. As to the objection, that the equation (fi) gives a Jciie 
measure of the statical pressurei^, which are affirmed to be 
made up of the pressure of the incumbent wafer, which is mea- 
sured by h, and the pressure of the atmosphere a constant quan- 
tity, it is of nojorce ; because it was never meant that it shouU 
give the complete measure of the statical pressure, but only 
the pressure J^^ ncumbent water, which b measured by tie 
height A, — ^^^H^B^ ^^^ value of v is such tliat a perfect 
vacuum is ^^^^^^^Wie surface o, — a case which I believe 
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BBver actually occui's, but which will be more par^cularly coo- 1 
wlered when wc come to reply to the fifth objection. I 

5> The only otlier objection that deserves notice, is, that " 

Eitever reason can be gii'en for setting out with the principle 
t the pressure on the little surface o, moving with the velo- 
' V, ia equal to J ji (w + l')') makes it indispensably neces- 
sary to lake for the velodty w, not tliat with which water would i 
iasue from a hole, whose depth under the sui-face is A, but the j 
velocity with which it will issue from a hole whose depth is I 
A + 38 feet; because this is the velocity with which it would J 
rush into the void left by the body, &c. i 

This objection is the most plausible of alt, and seems, at the i 
I glance, to carry conaderable weight with it \ but it is not 1 
y difficult to shew that it is more spedous than solid. When, I 
hI, the velocity v is very great, and such thai a perfect va- ' 
1 is formed behind the small stu^ace o, in this extreme case 
must be admitted that the objection would be valid; but when 
e velocity v is not very great, the surrounding fluid wiU press 
in behind the surface o, and, in a great measure at least, balance I 
the anterior pressure which it sustains. In like maimer, the | 
pressure of the incumbent atmosphere, both before and behind 
the surface o, will nearly balance each other's efi'ects, and be 
transmitted even to the surface o, by means of tlie intervention I 

of the different horizontal strata of the water ; so that when the | 

velocity v is not very great, the velocity u, with which the water I 

would issue from the orifice, at the depth A, below the up^jer sur- ^^i 
face of the water, will be that which is due to the height h near- ^^^| 
ly, and not to that of A + 33, as staled by the objector. ^^^| 

^^ Thus have I been at some pains to inform the reader of toy ^^^^ 
^BiRflons for adopting this theory of the resistance of fluids, not- * 

^^Wthstanding that it has been asserted'by persons, to whose judg- 
^^bent I pay the utmost deference, to be " contrary to received , 
ofnnions, and to the most distinct experiments." 
CosToa-HousE, Penzance, 1 
May 1890. j" 



AiiT. XII. — Description and Vss of a very Se 
trimekr,for mdkatipg tkf Kind of EUttridty wh\ 
plkd to it. By Professor Bohxenhebceu *. 

J\ BOUT nine years ago, M. Behrena published the 
of an Eleclrometer, which twlicates the kind of elcctrictly that 
is presented to it-|- : but it appears to have been tbrgotlen, witb 
the dry electrical columns, which funned an essential part of 
the apparatus. The Eltctricul Perpetutd MotioH of Zambom 
reminded me uf this cleclronieler, and I engaged M< But2ea> 
geiger to execute one of tbeni, which I shall proceed to d^ 
scribe. 

A cylindncal vessel of glass, about 2^ inches \a diameter, 
and 3^ high, has litted to it a. brasi^cap, ivora which two small 
dry electrical columns descend into the vessel, and are attached 
to the cap by screws, so that the one has its positive and the 
other its negative pole, making a. slight pn:>jection above the 
cap. Each column is composed of 400 discs of gold and alva 
paper, glued together, and three lines in diameter, so as to fill 
two tubes of varnished glass. Each of these tubes is teniunated 
below by a ring of brass, projecting a little, and rounded, which it 
in electrical commuuicatlon with the discs. When the brasft«^ 
is in its place, the columns descend vertically, and the lowtf bib 
is |thofaninch distant from the bottom of the glass. TheuHA 
of the columns are 1 inch and 7 lines distant, but may he 
brought nearer one another. From the centre of the cap rises 
a tube of glass, varnished within and without, and within the 
tube is a brass-wire kept ui tlie axis by a cork^ but toucbii^ iln 
tube no where else. At the lower end of the brass-wire issufr 
pended a piece of gold leaf 2J inches long and 3 Hnea wid% 
exactly in the middle of the interval between the two columiu^ 
and parallel to their axis, if they are accurately vertical. A& 
the upper end of the brass-wire is a small brass-ball, unoa 
which may be screwed one of the discs of a condensa*, as ia 
the elcctrometCTof Volta. By this arrangement, the electrical 
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columns which Behrens had placed without the glass, which 
defends the gold-leaf from the agitations of the air, are placed 
within the glass, so that their position is not only better pre- 
served, but they are defended so completely from nimsture, dust, 
^cc. that they retain the same electrical intensity, 
^■fl'his electrometer is used in the following manner : The cap 
H^metal is put in comraunitation with the ground by means of 
^tnetallic wire, and by touchinfj the brass-ball, any accidental 
electricity is discharged, wliich may Iwlong to this part of the 
apparatus. If one has a dry skin, llie touch of the finger is 
not sufficient. As the gold-leaf tn suspended between -tiie 
columns, at the level of the rings of metal which terminate 
them, ihe one positively, and the other negatively, the gold-leaf 
is attracted equally on both sides, and remains quietly in the 
middle in its oriHnary stale ; but if, by means of the metallic 
wire, wc commnnicate to it the wealfest degree of electricity, 
the lower extremity of the guld-leai' is attracted by the rin^, 
which possesses an electricity opposite to that which is vommu- 
□icated. Having come in contact with this ring, it is successive- 
ly repelled and attracted by the opposite rin^;. This oscillatory 
motion continues till the gold-lcnf attaches itself to one of the 
cdumns, from which it may be easily detached by touching the 
brosB-wirc, so as to dissipate its electricity, and by shaking the 
instrument. In order to determine the nature of the electricity, 
the upper poles of the two columns which project above the 
brass-cap have the wgns + and — upon them, and the el«;tri- 
rity required is tliat which is indicated by the sign of the co- 
lumn towards which the gold-leaf first moves, or whicli it first 
touches, when the electricity is stronger. 

By this electrometer, strong and weak degrees of electricity 
may lie equally well examined. In the first case, the electrified 
body is made to approach slowly and at a distance the ball of 
the electrometer, till the gold-leaf is put in motion towards one 
of the columns. If, for example, we bring an excited stick of 
sealing-wax to the distance of aliout three feet fmm-the ball, we 
ihall observe a motion of the gold-leaf towards the colimm mark- 
ed — , If we bring it to a less distance, rt will strike the column, 
from which it may bo easily detached, by bringing the wax stilt 
Duuvr. In llie second case, the electrified body must be moved 
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mucji nearer tlic liall, mid brought into conUct wii 
cessarj-, till tlie gold-teaf is put in action. This deg 
Lridly 13 BO weak, that it would be absolutely inscn^ble is-Ae' 
ordinary electrometer of Ben net. 

When the electricity is still feebler, we may advantageously 
einpluy a condenser adapted to the instrument. The eircuUi 
plate, on the margin of which is screwed iJie bail of the electro, 
meter replaces the cover of tJie condenser, and a plate or disc 
fuFiiiahed with a gla.sa handle, and which is placed above die 
first, represents the base. These plates are covered with a thin 
coating of amber-varnish on the faces which are brought into 
contact. If we wish to try a very weak electricity, we first 
touch, in order to deprive it of its electridty, the inferior platt^ 
or the wire wliich tarries the ball ; we then place alxire it the 
otlier plate, and afterwards touch the lower plate or its vrirc, 
with the body whose electricity we wish to examine, toucbiop 
at the same time, tlie upper plate, in order to deprive it of its 
electncity. The upper disc is tlicn removed by its glass handle 
and we observe towards which of the two small columns the 
gold4eaf is carried, and the sign marked u|x>n this column will 
indicate the kind of electricity- If, for example, we put in coo- 
tact with the lower surfate of llie lower plate of the condenser a 
a smalt disc of zinc, about |ths of on inch in diameter, and preu 
it against this plate, without touching the plate with the flnger, 
and if we touch at the same time the upper disc of the coo- 
densea*, to deprive it of its electricity, and if we afterwards re- 
move the disc of zinc on one side, and on the other ade the 
upper plate, we shall observe the gold-leaf approach the ccJuuul 
marked minus. A similar effect will be observed, if we putia 
contact with the disc of tlie apparatus tlie metallic side of a 
piece of silvered paper. 

It will often be more convenient to put the body we wish to 
examine in contact with the upper and moveable plate, and 
touching the inferior plate, to deprive it of its electricity^ prft- 
ceediug in other r'":nect8 as we have already described. Tin 
electncity, hr '""h the instrument now indicates, viD be 

opposite to tl nmunicated to the upper plater b^ 

cause, by thit ate united to the instrument (onM 

the base of tl 



' Ohservntitmt on the Countricn i>fC(mgu cvid Loaiigo. 

\£ the body which we examine cannot be conveniently put in 
immediate contact with the lower plate of the condenser, a com- 
munication with it may be formed, by means of a metallic wire, 
with ai. ins\ilating handle, the rest of tlie operation being the 
same as bdbre. 



^I. XIII. — Obaervatifms on the Coatitriea of Congo and 
^^finffo 03 in 1790. By Mr Maxwell, Author d' the Let- 
Hp to MoNGO Pabk, kc. kc * 

' Princesses of Cabenda.-^ i^T'! ihe kingdom of Cabenda, or An- 
joyft, princesses of the royal blood rule with despotic away,and ate 
loall appearance, devoid of that gentleness, which in other coun- 
tries forms one of the briglitest ornaments ii) the female character. 
Theyare possessed oftheextraordinary privilege of compelling any 
subject, under the rank of prince in his own right, to marry theni, 
and renounce wives and children for their sake. The richest mer- 
diants are chiefly exposed to their rapacity. When the unhappy 
in^idual thus promoted to honour has been stripped of his 
wealdi, and another victim to.arbitrary power selected in his place, 
he is permitted to return to private life ; ivith thLs consolatioii 
however, that he is entitled by courtesy to tlie appellation of Prince. 
During his continuance in Uits splendid slavery, he must not, at 
the peril of his life, be seen in company wiili any other woman. 
The risk attaches equally to all women who may chance to come 
in his way. To provide therefore as much as possible against 
each casualties, he is always attended by a guard of honour, part 
of which, when he is visiting, or on a journey, precedes him al 
a considerable distance, boating the Chingonga, a double bcH 
(a bell at each extremity of a semicircular arch), the sound of 
»hich is instantly recognised by females, who conceal them- 
wlves until the c)bjcct of their terror is past. To complete 
this monstrous picture of human weakness, these princesses, 
in order to insure the success of the predatory excursions in 
wliich they arc not unfretjuently engaged, sland upon an 
(levaled situation, and cause the army to pass in review be- 
tween ihrar legs, I know several merchants ennobled by an 
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nal, vol. iii. p. 108. 



iil» inthcadjoiKiiS 
of lilt const bciwMi 

. .icst, Boonxiv, re»^tl I 

jH is very extensive, awlfe j 

, one, however bigh im naV, 

1 luldress him, wIikd adnuLledtD 

iix, whereupon the ol>cJsance pod 



much nearer llie ball, and brought into contact 

cessarj-, till tJie gold-kaf is put in actiim. Thv 

tricity is so weak, tliat it would be ebaolute* ne tmist scrapa- 

urdinary eli-cLronieler of Bennet, ncn. 

When the electricity is still fecbli 
employ a conden^i* adapted to tlie 
plate, on the margin of which is » 
melrr replaces the cover of tJl , 
furnished with a glass handl'' 
first, represents the base. ' , i 

eoating of amber-vviu^v 
contact. If we wish / ,* gi 
touch, in order to d*" .-aliun. 
or the wire wfawh is accompanied by a present, valuable in pro- 
other pl()t«,.<uv' inwlih of the person suing for patronage orre- 
with the bqt' ■ j( iJoi-uzie is believed incapable of taking a bribe, 
at Uie amw . -^j 1(1 inspect tliu present ; and those articles he xp- 
eltJcLricit' "flieiiig tied loosely to the parcel, dropoff whilst the 
andw xl'fl'^' retiring with it. 

gcj^ ^^ uf the princes, to a considerable distance from Maccata- 
i^ 'insider themselves safe under the patriarcl; 

jLff is therefore a constant resort to his residence ; and liis 
Mce thus becomes a source of much emolument. 
The district of Afaceatala is held sacred by all the ndgb- 
Jtouring nations, and happy do they esteem themselves who can 
get tlie bodies of tlie'u' departed friends de^iosited in tb^ lul. 
lowed ground ; au opi»oriuaiiy, of which those Ixirdering on the 
river, never fail to avml ibemselvea. Canoes may be seen almosl 
every day at Enibomma, going down the river to Maccatala wilh 
dead bodies. They are always distinguished from other canon, 
by some parucular mark of funeral solemnity. Voombi ouenda 
Maccatala! would the natives on board answer, when asked 
where these canoes were going. 

The present patriarch is about sixty years of age, a djgn^ul 
and venerabl^n ittng man, no way distinguished by his dna 

^Ile was the first person widi whom, b 

sailing up^^^^^^^Bul an interview, and but for the sanctttj 
of whose cl^^^^^^^^Diieh lie l^d great stress,) I had found 
it no easy ^^^^^^^^H \\\c 'balaiiK. \n t>.\i3xW^. XJf 
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on the 
D anchor near Oyster Haven, we discovered four people 

1 Hope Island, and being desirous of a conference, I sent 
fte mate and four men in a small boat, provided with trinkets, 
to distribute amongst them. The natives, as wc could perceive 
from the ship with our glasses, awMted unmoved, the approach 
of the boat, until the sail was furled and exchanged for the oars ; 
then, with great prccipitalion, they took a canoe upon their 
diouldcrs, and carrying it across the island, launched it, and 
paddled in the utmost haste to Maccatala. The following day 
at noon, a canoe being (jbscrved hovering along the north shore, 
t proceeded towards it in the small boat, but as we approached, 
il slowly retreated to the entrance of a smiill creek. Our pacific 
appearance at length induced it to wait for us. A man stood 
on the prow, speaking vociferously, and with much gesticulation. 
This was Boonzic himself.— He made a long harangue, in which 
he took care to make himself known ; and concluded by saying, 
Ihat if I offered him any injury, Enzambi Empoongu would 
pimish me. A present of beads, cloth, and brandy, dispelled 
his fears, and in return, he gave me a fine goat, and a bunch of 
planlains ; and requested that his son, Chimpola, might accom- 
pany me on Imard. 

Maccatala alwunds in beantiful and magnificent sylvan 
scenery, and is altogether " a happy rural scene of various 
Tiew." The villages are built in the open cultivated spaces, 
with which the woods are interspcracd ; and are surrounded by 
plantations of cassava, Indian com, plantains, peas, tobacco, &c. 
In one of these pleasing solitudes, resides Chinganga Boonzie, 
gn inferior member of the priesthood. 

Ordeal Tried. — When any one is falsely accused of an atro- 
dous crime, he can only prove his innocence by passing, unharm- 
ed, the ordeal trial of Cassah. This wjnsists in swallowing a 
certmn quantity of thecassah, which is administered by a person 
called Ganga Emcassah. Upon a day appointed, the accused 
makes his appearance, and on demanding to drink the cassah, 
the Ganga administers it in presence of a great concourse of 
people, who, arranging themselves in a drcle around him, await 
wltli eagerness the effect of the poison. If it causes great sick- 
ness and stupefaction, he ispronounced guilty ; but if it does 
(MKrtf or if it produces vomiting, he is immediately declared inno- 
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alliance with these Ama/ons, of wliose tyranny they tnmpliun 
bitterly. Not with standi i1(t the manifest nant of circatn^cc- 
tion evinced in ttieir own conduct, they exact the most hA^- 
lous decorum from ttii-ir husbuiiils towards women. 

I am not aware that a similar custom prevails in the &d)oudi^ 
province of Chimfooko, or in any other part of the coast bctmBD 
Mayumba and the Congo. 

Priests. — The Patriarch or High Priest, Boonsie, rerideAat 
Maccatala. His s^piritual jurisdiction is very extensive, and hit 
penson is held so sacred, that no one, however high hts nnic, 
presumes to approach, or even address him, when adinitled to 
Ilia presence, until a sign is given, whereupon the ol>eisaace plid 
him approaches to adoration. 

Every audience is accompanied by a present, valuable in pro 
portion to the wealth of the person suing for patronage or TV 
dress; but as Jloonitic is believed iuca{>able of taking a hrilKi, 
he is solicited to inspect tlie present ; and those articles he ap- 
proves of, being tied loosely lo ibe parcel, drop oiF whilst the al- 
tendanUi are retiring with it. 

None of the princes, to a ctHisiderable distance from Maccaia- 
la, consider themselves sale under the patriarcirs displeasure. 
There is therefore a constant resort to Iiis residence ; and ills 
office thus becomes a source of mucli emolument. 

The district of Moccatala is held sacred by all tlie neigh- 
iMuring nations, and happy do they esteem themselves who con 
get the bodies of their departed friends deposited in thai hal- 
lowed ground ; an opportunity, of which those bordering on the 
river, never (ail to aviul themselves. Canoes may be seen almost 
every day at Knibomma, going down the river to Maccatala wilt 
dead bodies. They are always distinguislied frain otlier canoct, 
by some particular mark of funeral Eolemnity. Voovtbi auenda 
Maccatala! would tlie natives on board answer, when asked 
where these canoes were going. 

The present patriarch is about sixty years of age, a dignified 
and vencntb^Ji ' tng man, no way distinguished by his dress 
from the g^^^^^j^ He was tlie first person with whom, in 
sailing up ^^^^^^^kd an intervietv, and but ti:>r tlie saactitv 
of whose c^^^^^^Hdiicli he laid great stress,) I )iad found 
it DO easy ^^^^^^^^k xVt^ TiaUvt^ Ui a ^rtey. Ui 





ing to anchor near (Oyster Haven, we discoveretl four people 
upon Ho]3C IslanH, and being desirous of a conference, I sent 
the male and four men in a small boat, provided with trinkets, 
to distribute amongst them. The natives, as we could perceive 
from the ship with our glasses, awaited unmoved, the approach 
of the boat, until the sail was furled and exchanged for the oars ; 
then, with great precipitation, they took a canoe upon their 
shoulders, and carrying it across tlio island, launched it, and 
paddled in the utmost haste to Maccatala, The follow'mg day 
at noon, a canoe being observed hovering along the mirth shore, 
I proceeded towards it in the small boat, but as we approached, 
it slowly retreated to the entrance of a small creek. Our pacific 
appearance at length induced it to wait for us. A man stood 
on the prow, speaking vociferously, and with much gesticulation. 
This was Hoonzic himself — He made a long harangue, in which 
he took, care to make himself known ; and concluded by saying, 
that if I ofl'ered him any injury, Enzambi Empoongu would 
punish me, A present of beads, cloth, and brandy, dispelled 
his fears, and in return, he gave me a fine goat, anrl a buncfa of 
plantains ; and requested that his son, Chimpola, might accom- 
pany me on board. 

Maccatala abounds in beautiful and magnificent sylvaa 
scenery, and is altogether " a happy rural scene of various 
Triew." The villages are built in the open cultivated spaces, 
with which the woods are interspersed ; and are surrounded by 
plantations of cassava, Indian com, plantains, peas, tobacco, &c. 
In one of these pleasing solitudes, resides Chinganga Boonzic, 
an inferior member of the prieatii<x)d. 

Ordeal Trial. — When any one is falsely accused of an atrol 
dous crime, he can only prove his innocence by passing, unharm- 
ed, the ordeal trial of Cassah. This consists in swallowing a 
certain quantity of the cassah, which is administered by a person 
called Ganga Emcassah. Upon a day appointed, the accused 
makes his appearance, and on demanding to drink the cassah, 
the Ganga administers it in presence of a great concourse of 
people, who, arranging themselves in a circle around him, await 
with eagerness the effect of tlie poison. If it causes great sick- 
ness and stupefaction, lie is-pronounccd guilty; but if it does 
ll^Otj or if it produces vomiting, he is immediately declared inno- 
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if dUtincUun 
ever after thought worthy of unreserved 
tcstatioa of his innoccticc is merely a piece of calabash 
about the size of a dollar, painted wliitc, and fastened, by menm 
of a string embracing the circumi'erence of the head, to the right 
teinplc. My friend, Copt;un J. V. Aubinajs of Nantz, witnes- 
sed one of these trials : ii was that of a woman accused of infidt> 
Uty to her husband. The moment she began to sicken and 
Eta{^;er, tlie spectators burst into the circle and dispiitehed ba 
with tlieir knives and daggers, first cutting ofl" her breasts. Suth 
a custom is too savage to enlarge upon ; but it appears evidt^it 
to me, that the fate of the unfortunate individual is determined 
beffH^hand, according to his -wealth or power, and that when be 
does escape witli impunity, some leas deleterious drug must have 
been substituted lor the cassah. This poison is prepared tram 
the bark of a tree ; its colour is a bright red ; and the fracture 
of tile bark presents a regions appearance. 

Pal7n. Tree.- — The palm is tlie most valuable tree that grows 
in Africa. Besides wine, it yields a sweet nutriuve oil ; with 
its leaves the natives thatch tlidr houses ; and with the sinalJ 
wiry threads that hang from its branches, they string their mu- 
acal instruments ; not to mention many other useful purposes 
it serves. It sometimes attains the height of 120 fvcl ; but the 
stem, conadering its great lenglJi, is slender. TIic branches fail ojf 
annually, and leave knobs hke those of a cabbage slalk. 

The natives in this pari of Africa are extravagantly food of 
palm wine, wliich is very pleasant to the taste when first drawn 
from die tree ; but until it has undergone fermentation Uiey sel- 
dom drink it : dien, ahhoug^li not so agreeable to an Europeaii 
palate, they rehsh it more highly^ perhaps from the inebriatti^ 
quality it ha.s acquired. 

The wine is obtained by making an incision in ibe tendef 
Iicad of the tree, and collecting it in a calabash, into which it is 
conveyed by means of a small splinter of wood, communicating 
with tlie inciaon. The mouth of the calabash is lightly cover- 
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oiFthe swarms of flies and wasps. It 
, from experience, it is known to be 
in ascends the tree with empty vcfr 
fi V\»V\ w^cv., vihich he brings 
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in the same manner. This, notwithstanding the heig^it of the 
tree, is easily accomplished. The climber provides himself with 
a tottgh woodbine hoop, the circumference of which embraces - 
the tree and his body, but with so much space intervMiing, 
as permits him to lean back at aims-lcngth from tlie tree, 
thus enabling him to fix his feet firmly against the knobs. In 1 
this way, by jerking the hoop upwards, lie ascends very quick- 

The wine is always extracted from the male tree ; the female, | 
which bears the nuts, Iwing too valuable to use in that way. ^ 
The out is nearly of the size and figure of the walnut. Each ^ 
tree produces three or four bundles, which are sometimes t 
large that a angle cluster has been known to weigh above lOO ' 
pounds. 

(To be continued.) 



Aet, XIV. — On the Method of finding the Dip nr Depression i 
of the Horizon. By Adam Andebson, Esq. A. M. K 
P. R. S. E. ' 

J- HE altitude of a heavenly object, as it is obtained by obi 
servatjon, being an arch of a vertical circle intercepted between 
the object and the apparent horizon, it is evident that this arch 
must be greater as the eye of the observer is raised aboie the 
plane of the horiiion. Let A, Plate VI. Fig. 4. be any place 
on the surface of the earth, h AB the sensible horizon of that 
place, A' a point directly vertical to A, and 6'A'B' the corre- 
sponding horizonlal plane ; then C being the centre of the earth, ' 
if O be an object at a great distance, the angle B'A'O, will not 
differ Kcnsibly from the angle BAO, the opnarenl altitude atf 
A; but at A' the apparent altitude will ii^t,\«V.\Kai:ig\c'B'A'0. 
but the angle OA'E, which differs from il fwmcr M ^^*^ *^^ 
B'A'E. This difference, which varies ^vi O^'^ AuwAc o^ "** 

obsen-cr, is called (he J}ip of the hori^jQ \ ,4i '* ^^'^ '^° ^, 
angle at the cenire ACfi. We sliaJl c^*^* w^^^ ■^w^g^^Vvi*^'^^ 
it for a particular a/„-j^j^ in f^.pj^ ancj \ ' eS^^^^''^»«^^«, 



Wt Anderson on tlw Afetftod qfjlftditig l^ie Dip 

I^et r denote the radius of the earth, corresponding lo the 

mean parallel of 45% in which cast it is 20979190 feet; Una, 

if A be the height of tlie observer, in feet, aix>ve tlie surfitteaf 

the ocean, and I the tangent at the point A'. 

t = VDA'xAA'-V2rA + A 

But if the arch AE, vhich, from what wc liare shewn, mu£ 

measure the dip, be represented by D, then, from the well known 

cxpres^on for an arch, in terms of its tangent, 

D = (— J(' + jr— ,&c. 

If t be expressed in terms of the radius, considered as umt;i 

tlicn A must be divided by S0972190, by which means it niD 

become a very small fraction, and it will be quite unneceasary (g 

retain more than two terms of the above series. We shall thiu 

have /= (^SA + A'V, and 

D=(gA + A*y +|(2A + A*)^ 

This expression will give the dip in minutes, if it be mulli- 
plied by 3457.75, the number of minutes equal to the radius, 
when the circumference is 360° ; but before it can be used for 
practical purposes, it must be corrected for atmosphericid refrac- 
tion. At present it is sufficient to state, that, according to Li 
Place and De Lambre, the effect of refraction, in the ordinui/ 
condition of the atmosphere, is to increase angles of elevmion 
observed near the surface of tlie earth, ^%^oi tlie intercepted 
terrestrial arch between the object and the place of the observer. 
Hence tlie angle AA'E must be multiplied by Jg, to reduce H 
to its proper magnitude divested of refraction. We thus at- 
tiun 

For elevations not exceeding 400 I'cet, it will be sufficieiitlf 
correct lo gi«|||i ■\prcsfiion ihe form 

D^^^^pT^r even D = 3183 ^^k. 





r Depression of tin Horizon. 
It appears by the approximated expression, D=::8183 V 2 A, 
hat the dip lor ditTerent elevations abuvc the level of the sea, is 
dearly pro|wrtiuaal lo the square root of the height ; and since 
we have found it 4' .9 for 25 feet, we obtain for any other Iieight 
tH, 

4.9 



D = 



- ^/ H = V H nearly. 



je the dip in tninutts is very naarly equal to lite square root of 
iKt aiiitude injeet. This method of finding the dip, llie simplest, 
VE believe, that has yet been ^ven, will seldom ditf'er in result 
above tour or five seconds from the most rigid calculation, and, 
considering the changeable nature of the height of the obseiver 
at aea, may be regarded as sufficiently correct for all practical 
purposes. We deduce from tii the following practical rule for the 
calculation of (lie dip : Take half the logarithm of the height of 
the eye of the obsen-er in feet, and it will be the logarithm of 
the dip in minutes. 

Example. — What is the dip of the horizon for an observa- 
.lioii taken at the height of 45 feet above the ocean^l* 

• Log. 45 = 1.65321 

1 of which is -82060 = Log. of 6-7. 
Hence the Dip is &.^y or 6'.42". 
The relation deduced in the preceding investigation, is one 
of the few coincidences among the objects of science, which are 
readily impressed on the mind, by their singularity and simplidty, 
Those who are accjuainted with the allowance for the depression 
of the earth's surface below tlio tangent at a particular point, will 
« once recognize a similarity in point of simplicity between the 
above expression for dip, and the usual correction tor curvature, 
in conducting the operations of levelling. In that case, the tan- 
gent line, or the direction indicated by an accurate level, is ele- 
vated above the true level, by a tiuantity expressed in feet, 
which is obt^ned by taking two-thirds of the square of the dis- 
tance in miles. The relation between the height of the eye and 
fte dip is still more curious, and not less simple ; but the sin- 
gularity of the coincidence, in the two cases, is the more rcmark- 
tthle, as they both depend on the particular magnitude of the 
earth, and the accidental length of the English foot. 
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Art. XV.— Cm certain ranarkable Instntuxs of iZmuitiaii 
Jrx/in Newton^s Scale in the Tints developed bt/ Cryttdi 
zrnth one Axis of DauUt RefracHon, oti atpomre to Pobin- 
zed LigfU. By J. F. W. Hekschel, A. M. F.K.S. LoxB. 
SiEdin. and of the Camb. P}iil. Soc. 

A HE discovery ol* crystals which possess Two axes of doubk 
refraction, which we owe to Dr Brewster, is, perliaps, the 
est step which has been made in Physical Optics since the disco- 
very of double refraction itself hy Bartholin, and its reference 
to an axis by Huygens. It has opened new views on the 
structure of crystals, and will, in all probability, be tlie m 
of leading IIS to a more intimate knowledge of the nature 
laws of those forces, by which the ultimate particles of matter 
net on light and on each otlier. When we reflect on the 
lion of these axes in different crystallized media, we cannot U 
to be slnick by the variety of the angles they include, and of 
the positions they hold, with respect to the prominent lines or 
axes of symmetry of the primitive molecules, and the qtiesttm 
immediately suggests itsell', What are the {^i;pum stances whidi 
determine iheir position in the interior of a crystal ? 

It seems to have been all along taken fur granted, tliat whil- 
ever these c'lrcumatances may be, the nature of the ray tniut itt 
least be a matter of indifference ; in other words, that a red and 
a violet ray similarly polarized, and incident in the sani^ diK^ 
tion on the same point of a doubly refracting surface, will diho' 
both undergo, or both not undergo, a separation into two peodl^ 
without any distinction arising from the place of the ray in the 
prismatic spectrum. Were this the case, the two axes would be 
fixed lines nithin the primitive form, absolutely determined by 
the nature of the body, as much so as the lines which bouod 
the primitive form itself, and any attempt to substitute tar 
them hypothetical axes, coinciding with remarkable lines in 
the latter figire liowever ingeniously devised, must be re- 
garded as j^^^^^^latiun. The fact, however, b other- 
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f)66 Mr Herw:.hel t/ii iJie Veviatlottsjram Ncwi 
in th^ oclton on colouiW light, prciisely the ordtr and pro* 
purtiuns statvd in the Table of Newum, for the coIoutb of thin 
plates of air. This ctiinindence is coruinly cxtrcmdy remark- 
able, supposing il Tigi)ruiif>ly exact * ; and atilec^lcnt to further 
experience, would upi^jur U> autlioriiie thu concluKion, that the 
prupordonal lengths of the periods pcrfonued hy difitrenlly to. 
loured rays withiJi crystalliawi bodies, depeud essentially on tllo 
nature of the rays themselves, and not at all on the inlerior con- 
stitution of the crystal Indeed, in a case very ajiulogous, M. 
Biot himself has attributed great and dein^ve weight to a pre- 
sumption resting on the very same grounds. I allude to hit 
Memmr on the iloLatory Phenomena exhibited by roclc-crystol, 
and certain liquids, where liaving observed (hat, in ihe formor 
substance, the rotatory velocities inipresEcd on the plnnes ti' po- 
larization of differently coloured rays, are inversely as the squares 
of the lengths of their fits ; he argues, tliat this relatioa b^^ 
indepQident of any datum involving the peculiar constitutica 
of rock-crystal, ought to be the general law for all otli^ solk 
stances which possess the rotatory property. " Oil pourrait on- 
sid^rer d'aliord que la rotation daiis le crisial dt; roctie s'^Uol 
trouvee reciproque aux carres des longueurs des accE^s dea dirat 
rayons simples, cette lol se presente comme une proprieUf des 
rayons memcs, et non conmie une residtat dependant de la na- 
ture des corps qui agissent sur euK. Ou doit done s'attendie, 
d'apres cette remarque, que la mcmc loi subsistera dans toutn 
les substances, conime on y voit se maintenir les rapports dea ac- 
ces memes dont la seul longueur absolue varie." 

However convincing this line of argument may appear, and 
however exactly supporlcd by experiment in the case of the ro- 
tatory phenomena, its conclusions are not verified in tliat of the 
polarized rings, to which it nevertlieless applies witli as mudi 
or greater force, as in the other instance ; and this may serve lo 
shew how very cautious we ought to be in our attempts to ge- 
neralise antecedently to experience in tliis branch of optical sci- 
ence. In the pajwr above alluded to, I have demonstrated tfaat 

ccd prindpally frum tiUphalt of Imtf tot 

I Ihoac of Newion'9 Scale. Round the reraU- 

nstute, as I shall have ocduioii to the* 
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tarized T'mla of' certain Crystcds Kilh one aana. 
tliie law of proportionality adnaits of exceptions ; and to the in- 
stances ihere adduced, I have now to add other still more re- 
lUitrkable ones, which, if I miatake not, afford abundant proof 
that it has no JbundatUm whatever in the nature of light In- 
deed, it may be obseiTed, that the last sentence in the passage 
just quoted, is sufficient t« desli-oy, in a great measure, the force 
of the argument in the former part of it : for, saux Newton has 
demonstrated, that for rays of a given colour, tlic lengths of 
ihe fits in different media are proportional to tlie sines of refrac- 
tion eorrespwiding to a given angle of incidence out of a va- 
cuum, and sbce the more recent discovery of the different dta- 
pet«ive powers of substances has proved that media differ very 
eonaderably in the proportion of these sines for the different 
rays of the spectrum, it follows that the proporlional lengths of 
the fits must differ in every different medium. Hence wiU arise 
a difference in the scale of colours which thin laminie of diff&- 

. rent media should exhibit ; and though we may certainly fix on 
one (tliat exhibiti^ by a vacuum for instance) as a standard, and 
call it liie Newtonian Scale, yet this, though convenient, is ne- 

-vertheless in some degree arbitraiy, aa we know not the nature 
of the media, with which what we call a vacuum may be filled, 
nor their action on light. Nor is this cause of deviation so small 
as to be safely neglected in all cases. In oil of cassia, the diffe- 
rence in the refractions of red and violet rays amounts to no less 
than ^'g'n of the whole refraction, and the colours exhibited by 
thin or thick plates of this liquid should therefore deviate very 
senably from those in air or in vacuo. Various solids, too, aa 
chromate of lead, reaJgar, &c, could they be obt^ned by any 
means, in suffidently thin leaves, ought to exhibit a scale of co- 
lour differing altogether from that of Newton. 

The very remarkable succesaon of colours exhibited by that 
variety of the Fish-eye stone (Apophyllite), which possesses a 
mngle axis of double refraction, has been noticed by Dr Brewster, 
and Hnce shewn in my paper already alluded to, to indicate an 
action on polarized light, very nearly the same for all the co- 
lours, being equal upon the red and indigo-blue rays, a little 

, greater for the yellow and green, and a little less for the violet, 
being the only instance yet adduced in the whole circle of opti< 
vol,. IV. J40. 8. AI'HIL 1821. T 
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cal pheiiomenn of a moximtim taking place between the extreme 
limits of the apeclrum. I was k-d by this to conceive the pos- 
Bible existence of bodicfl, in which the law of proportional action 
should be so far subverted, aa to render the peritxls performed 
hy a red ray, within tlidr substances, actually shorter tlian those 
passed through by a \'iolet one ; hut certainly did not expect to 
find ray conjecture almost immediately verified in the striking 
manner I am now to detdl, and cm the very substance wbieb 
first gave rise to iL 

By the kindness of my friend Mr Lowry, (to whose libereBtj 
in rendering his invaluable collection accessible to scientific to- 
mination, I have every reason to bear honourable testimony,) I 
was provided with a very large, and indeed splendid crystal of 
Fish-eye stone, which, though not very transparent, owing to >ii 
included between its lamina?, was yet sufRciently so to exhi- 
Ittt tlic rings of one axis with perfect distinctness, especially af< 
ter a few days' immersion in oil of turpentine. The character 
of these rings was, however, altogether different from that of du 
rings exhibited in the ordinary variety ; their tints, instead of bfr- 
ing alternately white and black, with a little mtenne<1iate rf» 
ding of Ulac and grecnlsh-yellow, as described by Dr Brcwsta, 
being those of the following Table, in which the colour of the 
extraordinary pencil only is given. 

TABLE I. 

lat Oriler. Black, ruddy or ycltowiah-while, while, ratnl Hue, violet. 

2d OriJer. Indifferent pink, orange-jellow, dilute imperfect gteen, blv^ p 

3d Order, Good j>]nk, oningii-ycUow, tolerable preen, Uue, purple, 

4lb Ordrr. Pine ^n\i, jellow, green, ligfil littte, indiffERnt purple. 

Sth Oriler. Bieh pink, felloir, btuish-^i^n, indifltoent pW|ile. 

6lh OtAr. Pink, pale )-ellnw, pale grcco, 

7th Orrfer. Fink, whiiish, pale green, 

8lh Order, Pale pinli, wiitish, pale green. 

901 Ordtr- Ditto, ditto, 

loth Order. Very pale pink, very pale gnxn. 

Ilth Order, Exiiemel; pate pink, cKUcmdy pole greeo. 

ISth OrdiT. 3^BL ''Ceptible pink and green. 
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in Ific polarized Tints ifcertoki CrtfOals viUh one ojvb: 
siderable, and indicates a nearer approach to equality bctwei 
the extreme red and violet than in the Newtonian Scale, Struclci 
by this circumstance, a passage in a letter of M. Biot, dated Otw 
tober 21. 1819, now occurred to my recollection, in which, speak-fl 
ing of the conclusion I had arrived at by observationg on ho." 
mogcneous light in the ordinary variety of this mineral, he aaya, 
" Si vous ctes bien assure de cetle anomalie, je deurerai beaiicoup 
«juc vous voulusdcz bicn ossaycr si clle bo soutieiit h toutes les 
(^imsseures, ou si elle eprouve quelque variation avcc la Ion, 
guour du trajet que fait lo rayon tk travers la substance cristal- 
lisoe. Je serais cxtreraement curieus de savoir Icquel de 
deux cas a lieu." 

To this surmise of a variation in the proportlonni lengths c 
the periods depending on the thickness of tJie plate, i 
length of the path traversed mlhin the crystal, all my previous 
obscrTations had certainly enabled me to answer decidedly ii 
negative. But so singular a deviation from what I had before 
observed, led me to sup[»sc that there might be something in 
Lttaa observation deserving a minuter examination, and 1 

I to sacrifice this specimen to the; inquiry. "The result, as w 
iD, by a most accidental coincidence, actually verified tbi 
stion of that acute philoso])bcr, though in a way whidvl 
lie certainly never could have contemplated. 

The crystal is represented in Plate Vll. Fig. 1. It i 
about 5 inch in its greatest breadth, and 0.27 inches in thiclmess, ^ 
being a jwriion of a right prism, the plane angle (ioc) c£ 
^ -whose base was alwut 96". The sides were striated lon^tudi- 
naBy, and appeared lo have been encased with a tliin and 
Jughly polished exterior coat, of which a small portion was still 
adhering •. The structure was perfectly lamellar, the lamiiue 
;1)eing parallel to the base of the prism. On exanitniiig it more 
Hnorrowly, a remarkable flaw was perceived commencing at_/^ aT»4 
Tunning along^/"^, parallel to the lamina;. On this 1 set t\\^ 
tdgc of a knife, and succeeded without difficviVty, by a smaJ^ 
How, in cleanly separating the two portions, TW VitUe irrog-i-»- 
■urities in their surface heijis ground away, ^..^d a. gf"^ poW^**^ 
^■toimiumcated to Iheui, j)]cir thicknesses ^^j-c \^!*" ^? ^'*^^ 

K* The .p«in,» J^^^T^^r Lo«.y, waTji^'^t t^^^"™^'*^"* 

1 : 




sib Uv UmA^m ike -TiexaiaSoiuf rain Newtttn'tSait' 
f^xeomatcr, and found reapt-ctively 1C5900 and 94409 nul- 
litHiths of an inch. On examining tliem separately in polarized 
light, I was now much astonished to find the rings exhilutedby' 
the two portions, though both circular, yet differing altogether, 
in their characters. Those in the thicker portion were in every 
respect precisely analogous in the scale of their liots, to those of 
iJiat variety with one axis, which seems to form the central px- 
tion and upper lamina of Dx Brewster's Teasdiie, and of which 
I need not here particularise the succession of colours, as it 
given at full length in my paper above alluded to. On tk 
other hand, the rings in the thinner portion exhibited a 
plete inveraou of the Newtonian Scale, the red rays being 
energetically acted upon than the violet^ and that to so 
dinary a degree, that tlie whole prismatic spectrum was dlsplaj- 
ed in the very first ring. 

To obtain a sufGeient range of incidence, this plate was iiid» 
sed in olive oil, in a proper apparatus for measuring tbe incHiu- 
tion, and being exposed to polarized light, (the plane of 
dence 45° inclined to that of primitive polarization,) tlie succes- 
sioii of tints, and their corresponding angles of incidence woo 
as in the following Table, in which die angles are deduced baa 
two observations of the same lint on opposite ades of the am 
The measures of length in this and Uie subsequent pages are in 
millionths of an inch, for tlie sake of placing in evidence thor 
proportion to the lengtlis of the fits of easy transnusfaon anJ 
reflexion. 




T.\BLE II. — Seeoml vaTiet-ij of Apophyllite iiiulivt; oil, Indts 
ofrcfrnfiion\.OWi. Thkkness <ftJie phlc = Qi-iQ9. 



Black. 

Sombre omnge-rcd. 

Pretty good orange. 

Good orange-y allow. 

Pine orangc-ycllow. 

Fine light yellov. 

PhIo yellow. 

Light greenidi -yellow. 




( Tinis of icrtain CrysUilt rcilk one axh. SH 





Table U.^Contlmied. 


Inddenee. 


Ordinary PendiL 


Extraordinary Pencil. 


39 41 


Light yellow green. 

Doll blue green. 
Vray dull blue green. 
Pnte purple, Biraost white. 
Pink, inclining to brick-rt-d. 
Yellnw pink. 
White, 


Good pink. 

Good pink incUning to brick-rcd. 

Omnge pink. 

Yellow pink. 

Fale yellow, almost ■■hile. 

BhiiBh-grten, rather pale. 

Dull pale blue. 

Very dilute purple- 


13 55 


16° 37' 


Palf blue green. 

White 

Very pale pink. 

White. 


PiJe pink. 

Wliite. 

Very pale blue, 

WjlJLl'. 





Beyond this inclination, the colours are no longer dislingmsh- i 
ibie. The whole series indicates a separation of the colours \ 
much more considerable than in the Scale of Newton ; but to 
examine tlie variation of Uie polarizing energy for the several 
(imple colours more minutely, we must have rccouree to homo- 
geneous light. The i-equisite measures were taken with every 
precaution in very fine sunshine, and though, owing to the im- 
perfections of the specimen, they do not pretend to great precir 
son, the resulting numbers can scarcely be erroneous to the C3i- 
tent of jg or j'g of their own value. I think it necessary to 
premise this, as tlie law of action indicated by the following 
Table of the results is so very surprising and unexpected, that 
it was nut without Bcnipulous examination I could persuade 
myself that no enormous oversight had boon committed. The 
fifot column ex[)resses the colour of the incident ray, the second 
the length of the shortest period of alternate polarization it i^ 
capable of performing within the crystal, computed by M. Biot's 

formula, 2= f. '■ , in which ( represents the tliickness of J 

the plate, * the angle an intromitted ray makes with the i 
(supposed perpendicular to the surface), n the number of pcL 
riods and parts of a period it executes during its passage through 
the plate, or tlie order of the ring to whicli it is reft;rred at its 
egress, and I the length of a period performed by the same ray, ( 
supposed to traverse the crystal at right angles to its axis, op ( 
nunimuni length above mentioned. The third column con- 
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tains the value of j, which measures ihc polarizing cnergjtt 

the cTj-stal on that particular ray ; the last the number of ofascf- 
vations employed in eotiipiiting the values in the preceding 



Tahi.k III. 


Hcprcsenting the Law ofAction^'lhe 


,S'<w;((/ 1 


'arktyof Ap(>ph*fU\te,on the diffkrenUy 


cohiircil 


HaifH ofihv Spectnnii. 


Namt of Colour. 


Value of/- 


Volocof^"™. 


Number «r 
Obietvationi. 


KjtTHnc rM. 


20213 


iS.lT5 


?0 


Mean orniiga 


S54e5 


3D.«70 


80 


jeUow. 


303T4 


38.9*3 


eo 




380SI 


86.277 


£0 




9300* 


10.B43 




indieo. 


8SO0OO + 


tooo — 




Indigo violet. 


85000(1 -^ 


+.708 — 




Mean violet. 


issst 




2 


Eitreme ifoltl. 


35043 


9B.B36 


13 



By this Table we see that the action of the crystal decreaa 
rniridly, but regularly enough, from the extreme red to tJie fabe 
Tays, when it sinks all on a sudden, and throughout ttkO vhak 
cx^tent of'the indigo and firtit portions of the violet is so sanll, 
diat I was unable to obtain a mtiasurc even of the first ring at 
its maximum, within the range of incidence my apparatus would 
admit. It then increa<4cs agfun, more suddenly than it feJl, and 
for the extreme violet has a value intermediate between those 
for the yellow and green. If we construct a curve r ey^Ail^ 
Plate VII. Fig. 14. whose ahscis.saft AK, AO, &c. are rM^ff». 
cally proportional to the lengths of the Newtonian filB, and draw- 
ing the line .J r £ at an angle oi' 45° with A T, take the ordiuaCes 
R r, O 0, &c. every where proportional to the value of ^T^ 
in tliis Table, this curve will represent the action of thie TOiiety 
of apophyllitc on the whtJe spectrum, while r It represcDis Ultf 
of a crystal whose tints follow the Scale of Newton. 

This is in D|^' -'greemcnt with the succes^on of tinA 9r 
Ten alxivc. |^^^^^|ur eye over it, a defidency of the ia^> 
rays is percf^^^^^^^b scale of the extraordinary pencil^ va 
pxitc or rich ^^^^^^^^^thrnu^Itout its wholec^tent. In the 
ordinary {K-i^^^^^^^^|p \\o.'a&i^c ««:£«& s£i^ 





polarized TinU afcefidm^Jr^Jmsm^^^^v^ 
immediately in Uie liili lints of indign, purple and crimson, 
whicli occur in the first order. The yellow rays, loo, allbrd us 
a numcrica] verification of tlie number ossignvd to them. The i 
majcima and minima of these coincide, as Newton has obaei-ved, 
with the most luminous, and obscurest parts of the rings, which J 
is a necessary consequence of tlicir great illuminating power, f 
Now these occur at the inridenccs 23" 35', 33' 2', and 39" 41' 1 
respectively ; and if we compute ihe angles of refraction (() cor- 
responding to these, and take n successively \, 1, J, tlie formu- 
la already employed gives 

by the first maximum - - 1 = 29S69 

by Ihe first minimum - - 1= 29822 

by iJie Bccond vtaxirnvm - 1 1= 99370 

I = ^%\m Mean. 
which diffefB from the rosuit m the tliird Table hy less than j'j 
of its value. 

The absolute polarizing [wwers of the two portjons into whicli 
the crystal was divided, differed no less remarkably llian tlie 
of their tints. In the thicker plate, by a mean of 20 
ful observationa made by the interpoMtion of a certain stand- 
red glass, on iJie ring of the third order at its minimum, (in 
:h the evanescence of tlie extraordinary pencil was complete,) 
id 37° 3' for its apparent semi-diameter in air; and hencs 
find * = 88' 7', n = 3, ( = 165900, which substituted give 
1= 9269 ; 12^122? = 107.886, 

^ (as is sufficiently eiident from the scale of tints in this por- 
^) the value of l is nearly the same for all the other colours, 
r it is well worthy of observation, that this value ctuncides 

X precisely with the number similarly determined for the 
ety examined in my paper above alluded to, wiiich I have 

I found to 9281. The thfference b little more ihaa 
K of the whole, and so exact an agreement could hardly have 
[t ei^ected even in plates detached fi^m the same specimen. 
1b orcumstance, together widi the identity In the scale of 
P exhibited by the two substances, establishes not only their 
t amilarity as individuals, but, what is of much more im- 
e in this case, the definite nature of the variety itself; 
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tmd at the same time {iroves that In detaching the two portiona 
from one another, no part of the second variety remained adhfr 
ring to tlie first, as it must have become sensible by enfedJing 

the polarising power, if not by altering the tints, 

( To he concluded in next Number.) 



Art. XVI- — On the Anttscptk Power of tft£ PyroligTums Ad^ 
vpon Fresh Meat, subjected to a Sea Voyage and a Hot CU- 
vtate. By J. Stanley, M, D. In a Letter to Dr B&ewstee. 

.A.S I am not aware that any experiments have as yet beea, 
published, wherein meat preserved by means of the pyrolignoos 
acid was subjected to the test of a sea voyage and a hot ctimale, 
I have taken Uie liberty of sending you an account of the folloi^ 
ing trial, if you deem it wortli your notice. 

Hating previously made several experiments with Ae above 
named acid, tlic results of which were favourable, on the 6th rf 
October 1819, I prepared two pieces of fresh meat (beef) with 
tlie purified acid, applying li hgfiUy over their surfaces by 
means of a small brush. After hanging up in my kitch^ tiO 
tiic 12t)i of November following, I gave one of the spedmeOs to 
the captain of a vessel bound for the West Indies, vith direc- 
tions to observe and note ?ny diange tliat might take place du- 
ring his voyage, and to bring it back to me on the returu of his 
ship to porL In the month of October 1820 he restored me 
the specimen. He had examined it several times on the voyage 
out, and during his stay of some months at tlie Island of Tor 
bago, as did several gentlemen resident there, but no perceptibly 
change could be detected. On comparing it with the specimen 
kept at home, I could observe no senable diiFerence in their ap- 
pearance. On the Slst December following, I caused both to 
be thorouglily boiled, and, when served up, they were declared 
by several gentlemen who tasted tliem witli me, to be perfectly 
fresh and sweet, and, with tlic addition of salt and v^!;etabl<^ s 
palatable and wholesome dish. 

The above experiment I think fully proves the antiseptic 
powers of the pyrolignoua acid, my specimens having Ijeen pre- 
served for the space of fotu-tccn months, and *^ .i— —A. . 
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lected to a long sea 'oyage, and ihe action of a West India cU- 
mate, with success. 

I have, for the purpose of verifying the foregoing experiment, 
again prepared two specimens, the one nuilton and the other 
l)eef, and sent them out to the same island, with tamilar direc- 
tions, and I make no doubt of the result being equally satisfac- 
tory. I remain, Stc. J- Stanley. 
■^FaiTEHAVEN, Felt. 7. 18S1. 

Abt. XVII.— A'biJctf vf tlie Vmjage of Edward BAVLtssvisut^ 
Master of his Majesty's Ship AiidromacJie, to Ncif South 
Shellund •. 



XXBOUT a twelvemonth ago, an English merchant brig, in 
performing a voyage to this port, made what they supposed to 
be land, several degrees to the southward of Cape Horn, and in 
a atuation in wliich it is positively asserted that no land can ex- 
ist From the difference in opinion of those on board the ves- 
sel, and, from some otlier circumstances, little credit was atlacb- 
ed to it at that time; but tlic master being fully convinced tliat 
what had been scon was actually land, determined to put it beyond 
a doubt, should he coijie round again. He accordingly made the 
land again last October, and having sailed along it for some cofl- 
aderable distance, he returned about the begbning of December 
to this port, and laid before the Naval Commander in Chief here, 
such charts and views, as induced him to hire the same brig on 
account of Government, to complete tlie discovery. The com- 
mand of the expedition was given to Mr Edward Bamsfield, 
master of H. M. S. Andromache, with three midshipmen from 
llie same ship, to assist him in'his nautical researches ; and as k 
•fas deemed necessary to send a medical officer, I went as a vo- 
lunteer on the occasion. We sailed from VaJparaiso on the SOtli 
of December 1819, but did not arrive on cruiHing ground till 
the 16th of January 1820, having been almost constantly ha- 
rassed with baffling winds and calms till we arrived in a high 
Bouthem latitude. On that day, however, we had the good 

*, Ste thit jMtmal, vol. 111. p. 367. partjnilurlj-p. 3T4. ond Plate XII. oftlut 
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fortune to tliscDvcr the land to llie south-eastward, extending on 
both bows as far as the eye could rcoch. At a distance, its li- j 
nits could scarcely be distinguished from the light white dtmis \ 
which floabnl on the tups of the mountains. Upon a nearer ap- 
proach, however, every object became distinct. The whole Hne 
of coast appeared high, bold, and rugged ; rising abruptly froai 
the sea in perpendicular snowy cliifs, except here and diete 
where tlic naked face of a barren black rock shewed itself 
amongst them. In the interior, the land, or rather the snow, 
eloped gradually and gently upwards into high hills, whtdi sp- 
peared to be situated some miles from die sea. No attempt vas 
made to land here, as the weather became rather threatening, 
and a dense fog came on, which soon shut every thing from our 
view at more than a hundred yards distance. A boat had been 
sent away in the mean time to try for anchorage ; but they 
found the coast completely surrounded by dangerous sunken 
pocks, and the bottom so foul, and the wiUer so deep, thai it 
was not thought prudent to go nearer the shore in the brig, es- 
pedally as it was exposed to almost every wind. The boat 
brought off some seals and penguins which had been shot aineng 
the rocks ; but they repwted them to be the only animated ob- 
jects tliey had discovered. The latitude of this part of tjie coast 
was found to be 62° 26' S. and its lon^lude to be 00' 6^ W. 
(See Vol. III. of this Journal, Plate XII. Fig. g.) 

Three days after this, we discovereii and anchored in u 
extensive bay, about two degrees farther to the eastwanl, 
where we were enabled to land, and examine the conntiy. 
Words can scarcely be found to describe its barrenness and 
Eterility. Only one small spot of land was discovered on winch 
a landing could be effected upon the Main, every other part 
of the bay being bounded by the same inaccessible cli^ which 
we hail met witli before. We landed on a shingle beach, 
en which tlwa-e was a heavy surf beating, and from which 
a small stream of fresh- water ran into the sea. Nothing vta to 
be seen but the rugged surface of barren rocks, upcm which my- 
riads of Boa-fowls had laid their eggs, and which they were then 
hatching. These birds were so little accustomed to ihe sight of 
any other aninial, that, so far from being intimidated by our 
approach, they even disputed our landing, and wc wor^ obl^'d 



ibrcibly lo open a passage for oiirscIveB through Uicm. They 
consisted jwincipaJly of four spccice of the penguin ; witli alba- 
trosses, gulls, pintadoes, shags, Bea-swallows, and a bird about 
the sise and aliape of the common pigeon, and of a milk-whit*; 
plumagu, the only species we met with tliat was not web- 
footed. We also fell in with a number of die animals described 
in Xiord Anson'e voyage as the Sea-Lion, and eaid by him to he 
so plentiful at Juan Fernandez, many of which we killed. Seals 
were also pretty numerous; hut though we walked some dis- 
tance into the country, we could oliserve no trace either of inha- 
bitants, or of any terrestrial animal. It would be impos^ble, 
indectl, for any but beasts of prey to subast here, as we met 
with no sort of vegetation except here and there small palchea 
of stunted grass growing upon the surface of tlie Uiick coat of 
dung which the sea-fowls left in the crevices of the rodts, and a 
species of moss, which occasionally we met witli adhering to the 
rocks themselves. In short, we traced the land lune or ten de- 
grees east and west, and about three degrees north and south, 
and found its general appearance always the sajne, higli, moun- 
tainous, barren, and universally covered with snow, except where 
the rugged summits of a black rock appeared tlirough it, re- 
sembhng a small island in the midst of the ocean ; but from the 
kten^s of the season, and the almost constant fogs in which we 
were enveloped, we coiild not ascertain whether it formed part 
of a continent, or was only a group of islands. If it is insular, 
there must be tonu: of an immense extent, as we found a gulf 
neariy 150 miles in depth, out of which we had some difficult 
in finding our way back again. 

The discovery of this land must be of great interest in a gco. 
gi^hical point of view, and its Importance to the commerdal 
interests of our country, must be evident I'rom tlic very great 
numbers of wliales with which we were daily surrounded ; and 
the inidlitudes trf the finest fur-seals and sea-lions which we met 
both at sea and on every point of the coast, or adjacent rocky 
islands, on which we were able to land. The fur of the former 
is the linest and longest I have ever seen ; and from their ha- 
ung now become scarce in every other part of these seas, and 
tlie great demand lor them Ijoth in Europe and India, they 
; 1^ 1) I have no doubt, become, as soon as the discovery js made 
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public, a favourite speculation amongst our merchants. 



The 



oil procured from the sea-lion is, I am told, nearly equal in value 
to that of the Epennaceti whale. And the great number of 
whales we saw every where near the land, must also be an im- 
portant thing to our merchants, as they have lately been said la 
be very scarce to the northward. 

We left the const on the 2Ist of March, and arrived at thii 
place on the 14th of April, having touched at Juan Femandei 
lor refreshment. 

H. M. S. Slaney, 1 

Valparaiso, 26iA May 1820- j 



AitT. XVIII. — Observations on tfw Diurnal Variatitmef&t 
Nec^Jrom 1775 to 1780, at Zwanenhurg in HoUcmd. • 

J. HE following very valuable tiible of the diurnal vari^umof 
iJie magnetic needle, at Zwanenhurg in Holland, has beei 
obligingly communicated to me by Colonel Bcaufoy, who recdred 
it from our learned correspondent Mr Charles Rumker, JAnXn 
tor of the Nautical Academy of Hamburgh. We are not rc- 
qumnted either with the name of the observer, or with the natute 
of the apparatus by which the variation wa^ determined; butvt 
shall be able, in a subsequent Number, to communicate tins ib 
formation to our readers. D. B- 
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SiM 


88.(1 


88.31 


88.1C 


88. If 


!l,^ 




ITTH, 


i%> 


fAAS 


i\.U 


8i.,W 


82.11 


!i3.8 


v:<v. 


2i.M 


83.4 


a8.,w 


1!8,31 


99U\ 




1779, 


1'*.*ff 


■fV.U 


tf..\A 


ify.4i 


V.f..»f, 


n.H-'i 


?y.H^ 


fVAf 


^ii.H' 


»8,+* 








1780, 


t'i.-Si 


?8.31 


ti:jii 


Ba.37 


88.38 


82.33 


38.33 


22.21 


82.33 


82.35 


82.37 


UM 




I77S, 












Ncinn 






21 .M 


81. 4-* 


81.^ 


r\v 






?l.'tfl 


Jl'il 


^-r.+i 


V.V.\'> 


VV,» 




ff.H 


v.f.n 


1^1,* 


i'1.84 








1777, 


21.11 


IIM 


UK.'iC 


?^.M 


Sh.V.- 


S2.8;i 


81 .SI 


88.11 


88.3? 


82.41 


i%^f 


n.jw 




1778, 


sfr-.:! 


JT.il 


yi./if; 


v\,iiy 


V.V..V.I 


W.S 


)!:<.3 


8;ttK 


IM.,-! 


88„W 








1779, 


f9iR 






i'?.*i 


t-VM' 


I*!- 3.'; 


88.'W 


H-'.i!- 


ff.-V 


?8 4'- 








1780, 


i8.33 


B2.32 


.3.35 


88.37 


32.32 


38.31 


8i.34 


82.8* 


22.3* 


88.3e 


23J8 


88,37 
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!1.3fl 


?l.*l- 


81.87 


81,W 




1778, 


81.37 


21.35 


!1.*0 


88.6 


88.8 


88.1 


88.3 


88.1 


81.38 


21.10 


»i.lO 


!1.« 


































n.m 


1*1.*.', 




Vt..'!.'-. 


yy.l'l 


rui 


ru 


fV,.W 


"K.ftl 


83,^ 


88,3? 


'?,HH 




1779, 


ffM 


23.13 


83.11 


83.*fl 


fl?.3H 


8a.3* 


j'?.^ 


a?.4i 


«S.3B 


S!.+« 


88.18 


!».» 




1780, 38.31 


fi:M 


88.31 88.37 


88.38 


88,3* 


28.33 


2a.83 


2i(.33 


88.3 1 


88.36 


8!i,M 
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J. HE following observations have been suggested by the very 
excellent paper upon the Temples of Thebes, lately read by Co- 
lonel Straton m this Society. In that paper, he had oci^asic 
mention the very liigh polish still retained by tJie granite 
lues, cohnnus, and othw reniMus of Egyptian antiquity ; and 
illustration of the great hardness of the materia] of which llieae 
are formed, he noticed incidentally the difficulty which had 
been found in operating upon one of these granite statues now in 
the British Museum, and the number of tools which had beea 
broken in the process of replacing one of its arms, 

That the arts, as well as tlie religion of the Hindoos, vmxo 
^nally derived from the Egyptians, seems not to admit of 
Y doubt ; and among the arts now practised by the Hindoos, 
tt of working and polishing granite, has, in all probability, 
dergone no change from the period of its first introduction 
long them. Most probably, therefore, the processes may be 
i very same as those by which the materials of the stupen- 
Dus temples of Egypt were prepared and finished ; and as the 
ibject thus acquires an additional degree both of curiosity and 
iterest, I shall subjoin some notices of the manner in wliich I 
iTe seen the hardest granite cut and polished by Hindoo work- , 

'"■ . . ;l 

The only tools wliich they employ, are a small steel chisa 
ad an iron mallet. The chisel is short, probably not longer 
an twice the breadth of the small liands which work with it-f. 
think it most probable that each of these chisels may be foiTiu 
i of one of the short bars of Bei-ar wootz, described by 
leyne in his Tracts on India ; but this is merely conjecti 
'be diisel tapers to a round point like that of a drawing pendl 
id this I believe to be the only shape ever given to the 
\ their cliisels. 

• Read before the Royal Society Fell. 19. 18S1. 

+ The smallness of the linnJIii of ihe llindoD aiTOrd haa offeii tiecn rcmnrked. | 
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Dr Kennedy on the Working and PolUMnQ 

The Diallet, I have said, is of iron. It is somewhat longer 
than the chisel : its weight cannot exceed a few pounds. The 
head, set on at right angles to the handle, may be from two to 
three inches long. It has only one striking face, in this respect 
resembling the hammer by which the bell of a clock is struct. 
The striking face is formed into a pretty deep hollow, which is 
lined witli lead, no doubt to deaden the blow, when these two 
instruments come in contact. 

With two such simple tools, to detach the most massy granite 
column from its native bed*, to have formed, fashioned, anO 
scarped the granite rock which forms the ti"emcndous fortress of 
Do*lalabad -f, and to have excavated the wonderful caverns it 
EUora, are instances both of the incredible patience and perse- 
verance of the Hindoo, and of the simple and apparently inade- 
quate means by which he accomplishes the most difficult under- 
takings ; (or it seems by no means probable that the Hindoo 
stone-cutters ever worked with any other tools, Aecordii^y, 
the traces of tho pointed chisel, are at this day as fresh upon the 
rock of tho very ^icient fortress of IJowlatabad, as when fint 
cut. Are not traces of the pointed chisel to be a 
granite anUquitios of Egypt ? 

Having by these two instruments only, brought the sto 
smooth surface, it next undergoes the dressing with watei',H 
the manner usual with masons. It now only remains to apply 
the black shining polish, which is done as follows. 

A block of granite, of considerable size, is rudely fashioned into 
the shape of the end of a large pestle. The lower face of this is 
hollowed out into a cavity, and this is filled with a mass composed 
of pounded corundum-stone, mixed with melted bees-was. Thi» 
block is moved by means of two sticks, or pieces of bamboo, 
placed one on each side of its neck, and luund together by 
cords, twisted and tiglitened by sticks. The weight of tl» 

* An abeUal: of a single granite stone, the shaft of whidi, ai I am credibly n- 
fbrmed, Is sevenly-ftve firct in Isngth, was erected a few years ago in the nelgli- 
baurhood of Seringapatom, to the mEmoiy of the late Joiioh Webbe, Esq. ll Wis 
ijuBTTJcd in that nctghbourhood, and the whulu work executed by Hind oo v 
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f See a very correct Plate of it in Captain Fitzclarcnce'a Travel' 
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wliole is as much as two workmen can ea^y manage. They 
seat themselves upon, or close to the stone tlicy arc to polish, 
and, by moving the block backwards and forwards betwcea 
them, the pohsh is given by llie friction of the mass of wax and 
conuidiun. 

Granite finished in this way, is the most common material of 
which tlie tomb-stones of princes and gi-cat men in India are con- 
strueted. As a beautiful glossy black, it is starccly if at all in- 
ferior to the finest blaik marble ; and, referring both to andont 
Indian monuments *, and to the observations of Colonel Stralon, 
it would appear that the polish tlius given to granite, may he 
said to be as imperishable, as the material itself to which it is ap- 
plied. 

1 had an opportunity of making tliese obserraUons while en- 
gaged in erect'mg a granite monument, ornamented with black 
pilasters. The workmen succeeded most perfectly in ^ving the 
black polish to tlie granite, in the mamier I have described. 



* In Lhe end of the jear 1 704, 1 had on oppoilunity of visiting the ancient city 
of Wsrankul, and of eeeing a granite gateway, standing within tfae biiunds of Ihn 
palace, the fine black polish of «'hich appeared to have lost nothing of its miginal 
laatre. It wi9 slmoel the only cemiiins of the royal leeidcncc, and we were told 
had been originally one of limr Bmilsr gates which led into a court in the interior 
of the palace. The other thiee had been removed for the anke of the malenals. 
This beautiful gateway deserves also to be mentioned for the i-ery durable manner 
in which U was cnnstruclcd. The stones were Dlted lo each other most accurately, 
■0 that the joinings were as dose as those of a modem marble ehimiiey-[nece ; and 
OS no mortar, not cement of any kind, bad been eaijdoyed, it seemed perttclly se- 
cure, both against the attacks of vegEtation and the inHuentei of the weather. But 
fbr these circumslances, it coutd not have escaped licing attacked by the needs of 
the lianyan-tree, and would probably have been entirely subverted long before Iho 
time of my seeing it. On the contrary, it Eeemcd quite secure fioai the allocks of 
this itresiitible enemy of Indian architecture, and wa» in every respect bo perfectly 
freih, that, unless by the application of external force, it seemed to he capable of 
lasting tot ever. 

According to Colonel Wilkes, the cily of Warankul was founded A. D. lOCT. 
and captured by the Delhi Fatans in 1383, when the dynasty was Eubrcrled. The 
gateway in question could therefore scarcely have been less than 500 years old, and 
night [sobaUy have been cooiideniUy oldei. 
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Aar. '^^.'— Account of the Native Hydrate of Ma^neAt^Sii- 
covtreJ by Dr HiatiERT in Shetland. By Dayio Bbewstei, 
LL.D., F.R.S. Loud. & Sec. R. S. Ediii.* 

X HE Native Hydrate of Mngncaa was first discovered and 
ranked as a separate mineral by the Jate Dr Bruce of New 
YorL It was found only at Hoboken in New Jersey, Ha. 
versing serpentine in all directions, in veins of from a few lines 
to two inches in- thickness. Its specific gravity was 2,13, and 
it >'iclded, upon analysis, 70 parts of pure mague^a, and 30 d 
water -[■. 

In the year 3813, I received some fragments of thb rare mi- 
neral from our late eminent countryman Dr John Murray, and 
though it exhibited no traces of a crystalline structure, I found 
it to be a regularly crystallised mina^, with One axis of douUG 
refraction perpendicular to the Uuninte J. The connection bb 
tween the primitive form of minerals and thar number of axes ' 
of double refraction, which I observed al a subsequent period, 
enabled me to determine that the native hydrate of magneoi 
belonged either to the Rhomboiddl or the PyramicUxl system 
of Mobs. 

In this state of our information respecting native magDeffla,Df 
Hibbert, (who has distinguished himself by his excellent nune- 
ralogical survey of Shetland, and augmented our national r^ 
sources by the discoveryof diromateof iron in large quantities), 
put into my hands a mineral from Shetland, which had been 
considered by mineralogists as White Talc, but which lie was per- 
suaded differed materially in the nature of its ingredients from 
that substance. In consequence of being familiar with the Ho- 
boken magnesia, I con^dercd the Shetland specimen as the 
same mineral, and I put this opinion beyond a doubt, by esM- 
blishing the identity of tlicir optical properties, and also by a 
chemical exomuiaUon of the two substances, 

Mineralogical ChaTocter. — Tlie structure of native hydrate 
of magnesia is distinctly lamellar. The lamince sometimes (ii- 



' Prom Ibc rramortioBi of the Rayal Sadety tjf Edinhargk, vo\. Is. 
+ See flruce's Amttican MincTnto^al Jminal, vol. L p. S6.— 3tL 
% See Phi!. Tiaai. 1814, p. !I3, and ISIB, ^ ill. 
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Dr Brewster on ifw Native Jf^tb-atc of Magnesia. 

I from a central line, and Irequently occur in groups, with , 
e of one group inclined to those of another, like the 
a of ntica in granite. 
Hie colour of the laminse is white, and a slight tinge of 
1 is sometimes observed, when we look upon their edges. 
Tliey are perfectly transparent when separate ; but I have no- 
ticed in s|)ccimcns exposed to the weather, a dull and white 
opodty, which had been induced by the .separation of the mine- 
ral into a greater number of minute liiminEc. This white part 
has the same relation to the transparent part aa Mbin has to 
Apophyllitc, (see JEdin. Phil. Journal, vol. i. p. S.) and, as hap- 
pens with this mineral, the disintegration follows the crystalline 
structure of the body. One specimen of this kind exhibited a 
^jtauded prism, the interior of which was undecomposed, while 
^^be external part had a white opai-ity. 

^^Bie Native Hydrate of Magneaa scratches Tak, from which 
^npay be eaaly distinguished, as the former marks white paper 
with a silvery powder, whereas the lattar gives only a polished 
line, and leaves none of its own substance. Its hardness seems 






J several specimens I have observed a distinct crystalline 
fi ure in the form of the regular hexahedral prism. The 
■ fqrninidal form being therefore excluded, it will belong to the 
Rhomboid^ system of Mobs. 

Its specific gravity is 2.336. It adheres very slightly to the 
tongue ; and it will constitute a new Genus of the 5th Order, 
or that of Mica, in the 2d Class of Mohs' System, unless the or- 
der of Talc-Mica be modified to receive it. 

Loccdity. — Dr Hibbert found this substance, in 1817, at Swi- 
nimess, in Unst, one of the Shetland Isles, traversing serpen- 
tine in all directions, being mixed with the magneaan carbonate 
of lime, and forming veins from half an inch to sis or eight inches 
broad, 

Chemical Cltaractcr. — Hydrate of Magnesia dissolves entirely 
in muriatic, nitric, and dilute sulphuric acids ; and T obtmned 
from its solutions in muriatic and sulphuric acids, the deliques- 
cent salt of Muriate of Magnesia and regular crystals of Sxtl- 
phate of Magnesia. On some occasions a very slight efferves. 

VOL. IV. Ko. 8. APiiiL 1821. a 



cence takes place; but thb no doubt arises from adb^ing 
particles Ot' carbonate <^ Iltne, or from a small quantity of caN 
borne acid, which may have been absorbed by exposure to \he 
attnospliere. 

Tlie following analysis of this mineral has been made by Dr 
Fyle, since the preceding account of it was drawn up "- 
Magnesia, - - 69.75 
Water, - - 80.25 



a result which diifers only a quarter of a per cent, from that of 
Dr Bruce of New York. 

Optical Structure. — The Native ' Magnesia has One tois of 
double refraction perpendicular to the lamina?, and exhibits the 
single system of coloui'ed rings, traversed by a black cross, Tlu 
character of its action is Positive, like that of Qiiart~, and tlu 
tints which it polarises are different from those of Newton's scale, 
resembling somewhat those which surround the resultant axes of 
Selenite -f-. This mineral is not phosphorescent by heat, 

DUtinctive Character. — The Hydrate of Magnesia is diitiih 
guiBhed from Tak^ by its having One axis of double refractldn, 
while Talc has Two axes ; — by its lower specific gravity) and 
greater hardness ; — by its marking paper with a polished line, 
iji place of a silvery one, as already noticed ; and by its solubi- 
lity in acids. It is distiuguislted from the Common Mica with 
two axes, by the elasticity of the latter, as well a:^ by its 
two axes ; and it is equally distinguished from the less flexible 
Mica of Kariat of Greejiland, and from other Micas that Iiave 
only one axis, by that axis being positive in the Magnemt and 
negative in the Mica, and also by the character of the tints with 
which the axis is encircled. 

It is distinguished from Selenite, by its having one axis of 
double refraction perpendicular to the laminae, whereas SelenUe 

• Dr Fjfe analj-sed also a very Bmall [lortlon of the Hydrate of Mogneao 
from floboken, which I had used in my apticol eiiperinunts, and found, it to rcn- 
sixt of GB.5T of Mngneaia, and lil.43 of Water, with a tiace of Lime. In »mt 
ofDt Hibbcit'EspecimeiiH,!)! Fyfe obtained 0.5 of Lime and Iron, atid 4.4 of Cu- 

lionic Arid, « hith, hoHcver, ismied nnly from paniculnr ixtints 
-J- See put. Trims. 181?!, p. 343. 



Colond Beaufoy on the Wooden Pendu^m^ 

has two resultant axes lying in the plane of the laminic ;— -by 

the want of regular cleavages, — and by its solubility in adds. 




Abt. XXI- — ExpcTimcnts on the Going of a Clock with a 
Wooden Pendidum. By Colonel Beaofoy, F. R. S. &c. &c. 
In a communication to Dr Bbewstek. 

An order to determine what reliance eoiild be placed on the 
going of a clock with a wooden pendulum, I fitted one of my 
monthly regulators, beating dead seconds, and whose motioa 
continued whilst winding up, with a straight-grained cylindrical 
deal-rod ; but being dissatisfied witli the irregularity of the rate, 
I was on the point of abandoning this, when, from the circum- 
stance of the clock becoming much out of beat, I concluded that 
the great source of ei-ror might probably proceed from the warp- 
ing of the wood, I therefore caused the intermediate portion of 
the deal, about an inch below that part where the watch-spring 
which suspends the pendulum is fastened to the upper part of 
the bob, to be reduced from a cylindrical to an elliptical shape, 
the transverse or longest diameter being parallel to the back 
of the clwk. This alteration so much improved the going, that 
I am induced to trouble you with a Table contajmng the rate 
for 24 months, and to remark, that the rod was perforated in 
the centre for the crutch to pass through, and a brass eye in- 
serted to prevent the wearing away of the wood. To render 
the pendulum steady, it was hung independent of the frame 
that supports the clock ; and the bob, in lieu of being screwed 
to the rod, was permitted to rest upon a divided nut, turning 
aa a line screw, attached to the lower extremity of the rod, and 
which answered the twofold purpose of supporting thb weighty 
and regulating the pendulum. The advantage of permitting 
the bob to remain imconfined to the rod, is, that the expansion 
of the bob upwards has a tendency to counteract the expansion 
of that spring by which the pendulum is hung downwards, and 
of therefore preserving the same lengili. By examining the 
Tables, it will be found, that the accuracy of the ample pen- 
dulima described, is little inferior to the compound one known 
by the name of the Gridiron Pendulum ; and when it is consi.. 
dered that the latter costs IS guineas, and the rod not as many 
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ufoy'a Enrpertments on tht Going of A < 
pence, the variation of die going bears so small a propcMlion lo 
the difference of price, that it will, generally speaking, be «A> 
ficietitly accurate for most purposes. 



TABLE,— Rate of 


a Clock -anth a 


Wooden Pendulum. 




Dale. 


Clodlt 


Difffe. 


Daily 


Date. 


Clock 
Fonlor 


Diflb- 


D.BJ 






Slow. 


rcnces. 


Rale. 




Slow. 


rences. 


Rak. 




1819, 








1819, 




^ 






Tail. 31. 


— 0.\6'.V) 






July 88. 


_-i.54.'38 


0.08 


+ 0.03 




Feb. & 


— 0.02.07 


s'as 


— 1'.39 


89. 


-1.54.90 


0.58 


— ft5J 




10. 


— 0.03.3 J 


5.44 


-1.36 


31. 


— 1.56.38 


1.48 


— ai* 




13. 


— a07.91 


4.54 


— 1.51 


Aug. 3. 


— 1.55.09 


1.89 


— 0.43 






— ai8.55 


lO.W 


— 1.52 


7. 


— 1.59.41 


3.38 


— asa 




IS. 


— aaaiT 


4.98 


— a98 


10. 


— 2.01.05 


8.64 


— 0.89 




M.t. *. 


— 0.30.4S 


8.98 


— 0.99 


14. 


— 8.03.39 


2.34 


— asB 




9. 


— 0.38.00 


7.55 


— 1.51 


81. 


— 0.07.80 


4.41 


-0.63 




11 


— 0.46.00 


8.00 




• 85. 


— 0,10.88 


3.08 


— aT7 




18. 


_o.5ai7 


4.1T 


— 1.04 


86. 


— 0.09.75 


1.13 


+ U3 




88. 


_0.S0.U7 


0.50 


— 0.13 


87. 


— O.0B.S3 


S3 


+ 0.B1 




11. 


-0.50.35 


0.48 


+ 0.21 


88. 


— a09.83 


— OJO 




se. 


— 0.i0.3g 


ao7 


— 0.03 


31. 


— 0.07.14 


8.G9 


+ 0.M 




89. 


—0.50.10 


0.28 


_0.07 


Sept. 2. 


— 0.07.95 


0.fll 


— 0.40 




April 1. 


— 0.58.0! 


1.98 


— 0.64 


6. 


_a06.34. 


1.61 


+ 0.40 




3. 


— 0.53.86 


1.84 


— 0.98 


0. 


— 0MS.5S 


8.81 


—0.74 




5. 


— askgu 


0.34 


-0.17 


13. 


— a08.84 


0.89 


— ao7 






— 0.54.34 


0.14 


— 0.07 


17- 


— aii.67 


8.83 


-0.71 




10. 


— 0.5S.05 


0.11 


-0.84 


19. 


_0.ia33 


1.84 


+ asT 




15. 


— 0.37.88 


8.17 


— 0.13 


81. 


-0.10.75 


0.48 


—an 




27. 


— 1.08.06 


10.8* 


-0.90 


83. 


— 0.09.55 


8.80 


+ 1.10 




£0. 


— 1.0S.73 


0.B7 


— 0.34 


Oel. 1. 


-0-20.05 


11.50 


— 1.41 




May 1- 


— l.Oftel 


ai8 


+ 0.04 


i- 


— o.iaoi 


8.04 


+ aee 




4. 


— 1.06.07 


8.54 


+ 0.85 


9. 


-0.18.85 


0.84 


— aoj 




7. 


— 1.04.37 


1.70 


+ 0.57 


18- 


— 0.21.38 


3.13 


— 1.04 




. 9. 


— 1.0S.77 


0.60 


+ 0.30 


14- 


— 0.83.S7 


8.19 


— 1.09 




12. 


— 1.01.4e 


8.37 


+ 0.79 


16. 


— 0.84.03 


0.46 


— a83 




Ik 


— 1.01.70 


aso 


— aas 


18- 


-0.84.10 


0.07 


— 0.04 




17. 


— 1.00.15 


1.55 


+ 0.58 


88. 


— 0.81.iH 


8.80 


+ o.si 




it. 


— 1.58.70 


1.45 


+ 0.20 


87- 


— 0.19.58 


a32 


+ a6B 




is. 


— 0.01.6* 


!.»4 


— 0.4B 


Nov. 3- 


— 0.16.60 


1.98 


+ 0.88 




June fi. 


— i.oa8i 


0.83 


+ 0,10 




— 0.1J.88 


0.6a 


_0,8l 




T. 


_ 1.08.00 


1.19 


— 0.59 


in. 


— 0.16.SU 


a78 


+ aiB 




9. 


-1.08.95 


0.8S 


— 0.48 


12- 


-0.15.66 


0.84 


+ OM 




Ifi. 

19. 


— 1.04-98 

— 1.07.9(1 


8.13 
8.88 


— 0.30 

— 0.99 


81- 
83- 


_ai5 56 
— D.ia53 


0.10 
2-03 


+ aoi 




+ 1.08 




21. 


— I.10.C8 


8.66 


— 1.33 


tac- 


+ 1-08.58 








30. 


— 1. 19.38 


8.70 


— 0.97 


Dec 3. 


+ 0.JB.80 


ais 


— 0.48 




Juiy a. 


-1.88.70 


aas 


— 1.13 


8- 


+ aar.ss 


1.68 


-038 




7. 


— 1.89-78 


7.08 


— 1.75 


11- 


+ 0.5T.09 


a50 


— 0.17 




17. 


— 1.43.51 


13.88 


-1.38 


13. 


+ a57.B7 


0.79 


+ O.IS 




19. 


— l.is.fio 


1.S6 


— 0.98 


22- 


+ 0.*T.60 


10.87 


— 1.14 




88. 


— i.so-ee 


3.IH 


-1.7M 


84- 


+ 0.47. IS 


0.44 


_0.M 




aa 


— 1.S0.9] 


0.83 


-0.33 




+ 0.47.47 


0.31 


+ aiD 




?5. 
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Jan. 3. 


+ 049.11 


o''37 


+ 0.12 


Ju]v3l. 


+ 3.00.38 


6.52 


-0.26 




5. 


+ a*a4s 


0.66 


— 0.33 


Aug. 2. 


+ 3-0a85 


0.0T 
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6. 


+ 0.*8.16 


0.71 


+ 0.24 


* 
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7. 
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19. 
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+ 2.27 
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3.06 
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4.74 
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i. 
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1.67 
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1.01 
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July 3. 


+ 2.57.70 
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— 1.51 
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Art. XXII. — Account of tlix Eatablis/imciU of a Scient'i^ 
Prize by Hie 2ate Alexamder Keith, Esq. of Dunoltar. In 
a Letter from the Trustees to Sir Walter Scott, Ban, 
P. 11. S. E. 

An the month of January 1819, the lale Mr Keith of Dun- 
otlar, iotimated to me his resolution of leaving the sum of 
E. 1000 for promoting the interests of Science in Scotland, and 
at the same time requested me to take charge of this donatkiiL 
In expressing my warm acquiescence in his views, I trannnilted 
to him a general idea of the manner in which the legacy might 
be most advantageously applied ; and I had afterwards various 
personal communications with him relative to tills subject. Upon 
his deatli, which took place on the 26th February 1819, it was 
found that he had left tlie preceding sum, under the chai^ of 
his heir, the present Sir Alexander Kdth, his nephew Mr James 
Keith, and myself. 

The mode of appropriating the greater part of the Ugac;^ 
will be seen from the following letter to Sir Walter Scott, Baro- 
net, President of the Boyal Society, and from the resolution of 
the Pre^dent and Council annexed to it. 

D.B. 
" Gentlemen, 

" It is no doubt already known to you, that the late Alex- 
ander Keith, Esq. of Dunottar, bequeathed the sum of L. 1000 
for the purpose of promoting the interests of Science in ScoU 
land. Having been appointed Trustees for tlie Management of 
this Fund, we have endeavoured to appropriate it in the most 
advantageous manner for the advancement of Science ; and we 
have the satisfaction of stating, that the plan which has been 
adopted met with the special approbation of Mr Keith himself, 
to whom it was communicated previous to his death. 

As the Royal Society of Edinburgh is the principal Scienti- 
fic Estabhshment in Scotland, we hereby offer to its Prcadent 
and Council the sum of L. COO ; the principal of which shall 
on no account be encroached upon, while the interest shall form 
a Biennial Prize, for the most important discoveries in Science, 
made in any part of the World, but communicated by their 
author to the Royal Society, and published for the first limcil 
(Jicir Transactions. 
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Account of the EHablUhvwni of'a ScieiilifieFrisc. 

Wiih regard lo the form in which this Prize is to be ad- 
judged, we beg leave to suggest, that it may Iw ^ven in a Gold 
Medal, not exceeding fifteen guineas in value, together with a 
sum of Moneji or a Piece of Plate, bearing the devices and in- 
gcriptions upon the Medal. 

If, during any of the biennial periods, commencing from 
Martinmas 1820, no discoveries of sufficient importance shall 
be communicated to the Society, the interest of the fund may 
be added to the principal, after paying the incidental expences 
incurred from the preparation of the dies and other causes. 

Leaving all other arrangements to your judgment and dis- 
cretion, we have only to express the hope, that this donation 
may realize the patriotic views of its Founder, and contribute 
in an eminent degree to advance the honour and interests of our 
native country. Wc have the honour to be. Gentlemen, 
Your most obedient humble servants, 

^K J. Keith. 

^B||NiKJ£Cii, ) David Bbewstgb. 

^E;, 4. 1820. j 

^r Sesolution of Ike PremUnt and Council. 

Resdvedy That the President and Council of the Iloyal Society 
of Edinburgh, cannot tbrgct the zeal with which their late ve- 
ntu^ble associate, Mr Kdth of Dunottar, pursued every object 
that could forward the discovery and the dissemination of know- 
ledge : and they receive tlic ^11 which has been announced by 
bis Trustees, under the conditions prescribed, with sentiments 
of the most respectful remembrance and gratitude, and with the 
determination that the intentions of Mr Keith shall be fulfilled, 
in a manner, it is hoped, which will do equal honour to his me- 
mory, and to the future succcssfid candidates for the distinction 
of the Keith Medals. 

Resdved farther, Tiiat this resolution be transmitted by the 
President to the Trustees of Mr Keith, and that these Gentle- 
men be at the same time requested to accept the thanks of the 
President and Coimcil, for the trouble they have so obligingly 
taken on the present occasion." 

JloYAL SociETv Hall, \ 
m Dec. 18. 1820. J 



Ant. XXni. — Description of a Magnetivtcter, being-h^if^ 
iTistrutn^ntJbr Measuring Magnetic AitractUmn, atid Find- 
ing the Dip of the Needle ; with an Account of Ea^ri^aenU 
made with it. By William Scokesby, Esq, jun. F.H.S.E. 
M.W.S. 8;c. 

XN the month of December 1819, Mr Scoresby commumcaud 
to the Royal Society of Edinburgh, a description of a newinstnr- 
nieiit for ascertaining the Magnetic Dip. Having made vety 
considerable improvements in the apparatus, by means of which 
some curious results on the magnetic laws, especially those di^ 
relate to the production and annihilation of magnetism in iron, 
have been obtaned, he recently submitted to the Society a draw- 
ing and description oC Iiis improved instrument, together wifli an 
outline of some of the most interesting experiments made widi it 
This instrument conasls of a small table of brass, 4J inehes 
square, and 3| inches high, having a plate of brass attached 10 
it by hinges, and moveable by means of a wheel and piwoii, 
through an arch of 9.5CP of a vertical circle. This plate has a 
small straight groove running from end to end, for the purpose 
of receiving bars of metal, the polarity of which is to be deter- 
mined. These bars are readily fixed to the plate, by b^g slip- 
ped through a circular aperture in tlie end of a spring, which, 
perforating the moveable plate, and acting downward, firmly 
embraces any substance laid along the groove. The angular 
position of the moveable plate is marked by a graduated drcle, 
screwed upon the side of the table. On the brass table is pla- 
ced a moveable flat plate of brass, divided into rhumbs and de- 
grees, and furnished with a magnetic needle, with an agate cap 
traversing on a brass or steel point. The needle con be changed 
acccw^ng to the nature of the circumstances; a very light 
and strongly magnetized one being used in delicate experimenle. 
The compass or plate carrying the needle, being moveable, it* 
distance from the bar resting on the moveable plate, can be va- 
ried at pleasure. The centre of the hinges is one-.tcntl] cf W 
inch above the level of the table ; the magneti/ed needle stands 
at the same elevation ; and the bars in usu being one-fburth of 
an inch in diameter, are sunk iii the groove of the 
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C^it Sooresby's Descripthii of a Magt^etimeter. 
plate to such a depth, tbat their axis, or centre, precisely corre- 
sponds with the centre of the hinges ; hence the niitliUe of the 
extremity of each bar is at the same elevation, and at the same 
distance from the needle in every jwation of the moveable limb. 
To give firmnesa to the instrument in making experiments, the 
"table is fixed by the feet to a mass of lead, of seven or eight 
pounds weight. By means of tliis plate of lead, which lias a 
screw at each comer, the whole apparatus is readily put into a 
liorizontal position. 

With this apparatus, Mr Scoresby made a series of experi- 
ments, which are fully detailed in the Transactions of the HoyftI 
Society of Edinburgh, Vol. IX.j and of which the following are 
the principal results. 

1. Iron bars become magoetical by position, excepting when 
placed in the plane of the magnetic equator ; the up|>er end, as 
regards the portion of the magnetic equator, becoming a south 
pole, and the lower extremity a north pole. 

% No attraction or repulsion appears between a magnetized 

needle and iron-bars ; the latter being free from pepnanent 

inagnetisn], whenever the iron is in tlie plane of tlie magnetic 

equator; consequendy by mea^ur'mg the angle of no-attraction, 

_ ^jyv a bar placed north and south, we discover l^e niagnetjc dip. 

bih 3. Before a magnet can attract iron, that is totally free from 

Hboth permanent magnetism and that of posilion, it infuses into 

^ tbe iron a magnetism of contrary polarity to liiat of the attract* 

ing pole. 

4. A bar of soft iron, held in any position, except in ttie plane^ 
of the magnetic equator, may be rendered magnetical by a blow 
with a liammer, or other hard substance ; in such cases, the 
magnetism of position seems to be fixed in itj so as to give it a 
permanent polarity. 

6. An iron-bar, with permanent polarity, when placed any- 
where in the plane of the magnetic equator, may be deprived of ^ 
its magnetism by a blow. 

6. Iron is rendered magnetlcal if scowered or filed, bent « 
twisted, when in the position of the magnetic axis, or near this- 
Mition; the upper end "becoming a south pole, and the lower 
i a north jwle ; but the magnetism is destroyed by tlie 
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iMS Ca^. Scoresby's Deteriplion of a Moffiatimeter. 
means, if the bar be held in the plaiic of the magnetic equa- 
tor. 

7. Iron heated to redness, and quenched in water, in a verti- 
cal position, becomes magnetic ; the upper end gaining south 
polarity, and tJie lower end north. 

8. Hot iron recraves more magnetism of position than thi? 
same when cold. 

9. A bar-magnet, if hammered when in a vertical position, 
OF in the position of tlie magnetic axis, has it power increased, 
if the south pole be upward, and loses some of its magnetism if 
the north end be upward. 

10. A bar of soft steel, without magnetic virtue, has its mag- 
netism of portion fixed in It, by hammering it when in a verti- 
cal position ; and loses its magnetism by being struck when in 
the plane of the magnetic equator. 

11. Anelectrical discharge, made to pass through a bar of 
iron, devoid of magnetism, when nearly in the position of the 
magnetic axis, renders the bar magnclic'; the upper end becoming 
s south pole, and the lower end a north pole ; but the discbuge 
does not produce any polarity, if the iron be placed in tbe 
plane of the magnetic equator. The cifects appear to be ^ 
same, whether the discharge be made on the lower or upper end 
of the bar, or whether it is passed longitudinally or transvei%- 
ly through the iron. 

19. A bar of min possessing some magnetism, has its polarity 
diminished, destroyed, or inverted, if an electric discharge be 
passed through it, when it is nearly in the position of the 
magnetic axis, provided the south pole of the bar be downward j 
while its magnetism is weakened or destroyed, if it receive the 
shock when in the plane of the magnetic equator. 

13. Iron is rendered magnetical, if a stream of the electric 
i be passed through it, when it is in a position nearly corre- 
sponding with that of the magnetic axis ; but no effect is pro- 
diiced, when the iron is in the plane of the magnetic equator. 
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aiT. XXIV,— JVfrficc respecting Professor IlAssTEBtt^/z 
I of the Variation and Dip of Hie NeaSe. 

HE chart of the variation and dip of the magncUc needle 
accompanies this Number, and which is marked Plate IV. 
drawn by Professor Hanstecn from the numerous tables of 
the declination and inclination of the needle which aie given iij 
his work on the Magnetism of the Earth, of which we liave al- 
ready presented an analysis to our readers. This chart occu- 
jnes two separate plates in Hanstecn's Magnetic Atlas ; but wc 
have thought it preferable to unite both in one, in order that 
the relation of the lines of Variation and Dip may be at once vi- 
able to the eye. 

The Lines ofEqufd Variation are projected from observatitms 
reduced to the year 1787, whereas the lines of egual dip are 
projected from obeervations reduced to the year 1780. 

In the original chart published by Hansteen, he makes His 
magnedc equator cut the terrestrial equator onli/ twice, viz. in 
IDS' of West, and 21° of East Longitude * ; but in his letter 
to our correspondent M. Rumkcr, of which wc have already 
availed ourselves in this Number, he states, that his own chart 
is in this respect erroneous, and tltat tlic Maffnrtic Equator ac- 
tually crosses the terrestrial egvutor four tiiims, viz. in 25° of 
East, and 108% 125°, and 170° of West Longitude, — a cor- 

;tion which wc have carefully made in the accompanying 
t, altering, at the same time, the adjacent lines of l(y, 20" 
and 30° of North and South Dip, which must necessarily follow 
the inflesiona of the Magnetic Equator. 

The Western Line of No Variation, which is more' strongly 
marked than the rest, and passes along the Atlantic, and to the 
west of Hudson's Bay, corresponds, very nearly, with the same 
line on the chart aifer Churchman, which we have already men- 

■ In llw chart of the rarialion and dip, prindpaUy ftom Chorchman, and-re- 
o 1T94, published by Dr ThDmaa Ycning, and fonning Plate 43d oF hu 
J ef Natural Philoiophi/, tol. i. Ihc Mdgnelic Equator cult the rca] Equa. 
« only twice, in lTll° of West and Hi" of £ait Longitude. 



Kcti< 
Pdiarl 




! Hanstecn's CJtartffthc Variation and Dip of \ 
tioned ; but the Eastern line differs in a very remarkable man- 
ner from the same line in Churchman. 

In Hanstcen's chart, the Eastern line of no variation passes 
through New Holland to Archangel, after making numerout 
inflexions among the Indian Islands, and through the cantinqit 
of Asia; while Churchman gives it nearly a rccdlineal coune 
from New Holland to a little beyond Euisesk in Siberia, where 
he makes it terminate. In the chart of Hansteen, the lines of 
eastern variation from 0° to 10°, partake of course of the ami* 
osities of the line of no variation ; but though ih^y resume t 
more uniform course to the west, yet in the Pacific Ocean they 
form a series of returning curves of the shape of a heart, wbidi 
have no resemblance to tliose in Churchman's chart. 

In examining tlie difitrent groups of the Variation Li/tes, 
flie reader will observe that they are represented ou tlie en- 
graving by three different kinds of lines. The lines marked 
thus, — ■- continuously black, are the lines which are best 
determined. Those marked thus, have an infe- 
rior degree of evidence; while those marked by a single dotted line 

thus, are merely interpolated by estimation. The 

same remarks apply to the Lines of Dip, where, however, only 
the continuous and the dotted lines are used. Ths IAn£s ofGS' 
and 75° of Nartk Dip, fur example, are entirely interpolated ; 
and also the Asiatic portion of the lines of 60° and TO' of Ntmh 
Dip, and the Atlantic portion ot 60' of South Dip. 



Id the present chart, we have added the new discover 
Captain Parry, and New Shetland ; and also one or two j 
of variation in Bailings Bay, together witli tlie Poles of maximum 
Cold, which wc have recently deduced from a comparison of me- 
teorological observations *. 



KniNBUUGU, 

March 1. 1821. 
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" See Traiuactioru of Mc ftnyal Sodety of Edinburgh, vol. \\. p. 81*. : 
the prcacnl voluint of Ihia Jonnuxl, p, 103, 191. 




XXV. — Account of a Rcmtirktif/le Shower of Hail 
whichfiUinOrkneyontlicMtkofJulylSi^. ByPAiKWfc | 
Neill, F. R. S. Edin. F. L. S. k Sec. Wcrn. Soc. • 
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A. HE morning of the 24cli of July 1818, was, in Orkney, 
clear and warm, with a slight air of wind at due south. About 
midday tlie atmosphere became overclouded. Between twelve. 
and one o'clock, thunder and hghtning began; and after these 
bad continued with little intermission lor about an bout and ■ 
half, the Reverend Mr Taylor of Stronsa observed a very dens^ 
jet black cloud, appiirentJy rising from the sea, at the distance of 
about five or six miles. It then seemed of no great dimensions i 
but its magnitude was gradually developed, as it approacbetj^ 
steadily, and apparently witli increasing velocity, from tlnJ 
southward, in a direct line toward the centre of the island. X^\ 
iK>w assumed a dismally ominous aspect, and occasioned 
considerable degree of darkness. The lightning became pro. 
portionally more vivid, and the peals of thunder more tremen-i 
dous. Mr Taylor remarked one -flash of lightning to be not^ 
only brighter than the rest, but to exert a more extensive in- 
fluence on the cloud, which seemed as if cleft asunder, and 
presented a momentary opening of the prospect between the 
Mainland of Orkney and the Island of Stronsa. The thun- 
der-bolt on tins occasion seemed to strike the surface of Stroo. 

Frith in the manner of a sohd body dashing into tlie sea. 
't Ricliard Caithness, who possesses the farm of Hmiday in 
the island of Stronsa, was engaged in the making of kelp oa 
the shore, when he perceived the cloud advancing fast towardi 
his own farm-steading. lie immediately hurried home.. At 
this time the wind began to rise ; the surface of the sea was 
greatly ruffled; and darkness like that of night threatened to 
come on. Just as he reached his house, the cloud overtook 
The lightning was now instantaneously followed bj 
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■ Abriilged fron 
7., 10 which Ihc roailer 
le phenomenon. Mr Ncill' 
■^ the hail shown. 
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'Vabln S/iou'cr of. 
iff' of " guns in Stronsa Caves." Hail 
magnitude began to fall. The fint 
Urge hailstone which Mr Caithness saw, come thniugh theglan 
ot one of his windows, anti struck the floor violently : it was, 
to use his own phrase, *' really like a goose-egg." In two oi 
three minutes more, the wind increased almost to a hunicane; 
and instead of hailstones of the usual shape, " pieces of ice," 
of almost all forms, were precipitated with the utmost violence. 
Not only was every pane of glass in tlie windows of the hoiue, 
fVonting the south, sjieedily bi-nken, but ttie cabbage- plants in 
the garden, wliich were of the largest and strongest kind, seenv- 
ed as if suddenly cut over, and strewed about tlie ground 
The " clattering noise" of the hail which fell in the sea at thi* 
time, is described by Mr Caithness as quite terrific; and, 
having looked to the sea, he adds, that not only did the hail 
keep the water as it were boiling, and covered with white foam, 
but he repeatedly saw the lightning striking from the doad in* 
to the sea, and the water, where it was struck, " daehingup 
B9 high as masts of ships." The lightning was not forked or 
ziz-zag, but rather in the form of balls or masses of fire *. 

The farmer and his (aniily had not recovered from the con* 
stemation excited by such an extraordinary event, when the 
wind and Iwul ceased, and the sky began to clear. When they 
venturetl to look abroad, the fields presented a scene of perieot 
desolation. In the " close" or farm-court, surrounded by <rffi- 
ces, the hmlstones hod accumulated, and lay a foot and a half 
deep ! In the open fields, although diey did not perhaps exceed 
the half of this depth, yet not only were the crops of ever? 
kind utterly beaten down, but not a vestige of them was for 
some time to be seen. The astounded farmer saw only " fields 
of rough ice,'" All this destructive change had been 
plished in less than ten minutes. 

Alarmed by the horrid cries, very diflerent from the' 
bellowing, of some black cattle, which had been grazti 
pasture-land at some distance, Cfuthness attempted to wade out 

* It is icmarkahle that thia happened at no great dbtancc rtom Uie spot 
U'here a shuwer of mctediic stones Tell in the end af the sevenlecnlh centuiy, OM 
', penetrated a Dahing-ljoal. See ihiii JuurnaJ, 
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» the liaUatonce ia the direction of the cattle. Tlie " loose 
B ffflys, clipped below liia {'cat, and sometimes, when lie 
med to stumble, reached to hia knees. In this way li 

e so much cut by its sharp etiges, that he was sootl-l 

\ to desist, and to wait till tlie ground began to appei^l 

W^ the melting of the hail. The pieces of ice he describes as of , 

■ various shapes: mostof them were round like eggs; manyw 

Rltened, and not unlike " thick clumsy oyster-shells;" sc 

smooth ou the surface, others ragged and jaggy- Some I 

r these appearances probably arose fi'om tiie liailstoncs beuigjl 

lly dissolved, the weather being warm. Mr Taylor like^l 

e r«narks, that some " were us finely polished as marbles^, T 

e others were irregular, uiid apparently made up of piecei' J 

P conglomerated ice;" and tl>ut the largest lumps he observ-^ 

. were about six iiiclies in circumference. Mr Caithneuni 

iks, that the largest piece of ice which l»e lifted, niightT 

Kwdgh from four ounces to nearly half a pound ; and he d©j 

Ifloribes the hailstones as beuig generally of a grey isli- whits J 

tr, not unlike fragments of light-coloured marble. 

) terrified black cattle and horses, which had broken I 
r tethers, and been observed, at the beginning of the fall 
, running violently backward and forward, galloping and 
^, had itow collected together in a herd. Caithness M 
\ made his way to them through ttie half-melted ice : the^ * 
. b'^nbled exceedingly; some of the horses had lain flat 
(lOwn on the grass, with their heads stretched out; and alt of 
the animala were more ov leas cut, and bleeding. Some of the 
weaker horses, the farmer says, will never recover ; the mildi 
cows, he adds, were struck yeld, or gave no more milk, aodii 
indeed would not sutfer the people to attempt to milk theiqi| 
any more. 

On the links or downs, at sonte distance from Caithneas's 
house, a large flock of tame geese had been feeding : theso, be 
remarked, seemed to remun motionless on the lurf ; and tm 
proceeding to the place, he found many of Uicm wholly de- 
prived of Ufe; a few were slill living, but so much injured, 
that all of them pined away and died in a ^ort time. Some 
of these poor biixls h.-ui their bills split ; others had an eye 
struck from its socket, and lumging by the nerve ; and the 
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braloa of Eome were fmriy knocked out : nisny had cithec J 
or a wmg broken. 

Owing to ihe heat of the season, the ice soon dlsappcand^ 
and Caithness's fields, which, less tlian an Iiour before, had beea 
covered with corn-crops just beginning to come into ear, and 
superior in luxuriance to what had been seen in Orkney for 
many years, seemed (to use the farmer's expression) to have 
been " absolutely plowed black." 

Many of the Iiailstonea which fell first were sunk in the corn- 
fields from three to four inches deep ; and even in the firm old 
pastures, each of them had made a hole in tlie sward exactly of 
its own size mid sliaiie, to the depth generally ot" about two inches. 
In some of these holes the balls of ice lay unmelted, long ailer 
the others bad disappearetl. Mr Taylor says, that the surface 
of the ground all around his house was every where perforated 
as with the " broad point of a country man's staff ;" and it re- 
tained tliis appearance for sevei'al days. 

The hailstones, too, had, from the strength of the wind, 
fallen at a very considerable angle. Mr Taylor was obliged to 
run from one room to another in his house, in order to avoid 
the fragments of glass, which were driven to ihc farther ude 
of the apartment ; and in his bed-room, the wash-hand bason, 
although standing at some distance from the window, was shiver- 
ed in pieces by a hailstone. 

As the ice melted away, great numbers of small birds, par- 
ticularly .skylarks, starlings, corn-buntings, and chocks or 
wheat-ears, were found dead, and were collected in heaps by 
the boys belonging to Caithness's farm. On the shore, near 
to a point called Tomess, were observed numbers of rock- 
pigeons, hooded crows, tystiea or giullemots, and ducks, which 
had been killed at sea by the hail, and were lefl by the re- 
ceding tide. Many wounded gulls and pkktameys or aea- 
swallows, were seen floating on the sea, occaaonally attempt- 
ing to fly, but unable to raise themselves. 

Owing to the tbimder and lightning having for some time 
preceded the great fall of hail, the people at work in the track 
of the cloud had all taken shelter. One boy alone, named Pe- 
ter Stevenson, suffered from exposure : lie ran towards a pro- 
jecting crag Bt the sea-beach for praleclion ; but Ircfore ho coujl^ 
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reach it, he received a severe blow on the back of the neck, 
which stupifled him, and produced a contusion, from the effects 
of which he had not recovered after the lapse of some months. 
Four men in a boat, at some distance from land, were exposed" 
to a part of the shower, and had their hands much cut and t 
bruised by the hailstones. 

It does not appear that the electric 0uid had any share iaSM 
killing the geese or other birds, at least no marks of discolora-T 
lion were observable, and the palpable blows which they r 
ved were sufficient to account for their death. The cows boi 
»' struck yeld^ as Caithness expresses it, seems a cunous (UTil 
cutnstance ; it is ascribed by him to the dreadful fright theg 
got The wounds received by the cattle and horses were a 
evidently inflicted by the hailstones. It is proper to add, howvfl 
ever, that, in some places, Cjuthness observed the surface of th«J 
pasture-grass to he much discoloured and scorched-like ; and a 
good deal of the broken straw of the grain-crops likewise " oot" 
loured white by the fire, as if it had been suddenly ripened." 
Mr Taylor informs me, that when he first went abroad, imme- 
diat«ly after the cloud had passed over, he wa^ not only sen- 
sible of a sulphureous smeU, but tlial it was so strong that he 
had speedily to return for a draught of water, in order to re* i 
move the disagreeable sensation in the throat. He observedj 
that the cattle afterwards avoided certain scorched parts of thel^ 
pasture, which did not recover their verdure till repeated show-<l 
ers had refreshed them. 

Richard Caidmess was not the only fanner whose crop and 
ferm-stocking were injured. George Foulis, tenant of the fan^l 
of Holland, a possession of much greater extent and value, waq 
equally involved in the devastation. This farm, lying to thi 
southward of Hunday, was of course to the windward ; and S 
Caithness told me, that the " dismal yells" of Fouhs's wounded] 
catUe, on the high grounds between the two farm's, and whitaj 
reachetl him, notwithstanding the noise of the hail, produced a 
feeling of horror which he could not describe, — but that the 
cries seemed still to sound in his ears. The farm of Airie n 
likewise greatly damaged. 

The meeting-house and manse of the Reverend Mr Taylor 1 

^fttre in the hne of the cioijd. In both, the south windows j 

■ vol, IV. Ko. 8. APHir. 1821, 



' TTr Neill ow a RetnarJ^able Shower ofSSx 
were wliolly Etiattertd, iiot only the glass, but the vroodeo as- 
tragals being broken. Mr Taylor observed by his watch tbe 
duration of the violent wind and heavy hail, and states it to have 
been little more than eigbl minutes. 

The thick layer of ice or hail t'ornicd a tolerably well-defio-. 
ed belt across the island, in a direction from S. SW. to N. 
NE. This belt might be about a Scots mile broad, — perhaps 
nearly \\ English; and beyond this line, on each sde, tha 
ground appeared " spotted with iee." In proof of the extreme- 
ly local nature of the shower, it may he mentioned, that persons 
who had been employed the whole day in digging turf near 
Rothieshohn Head, at tlie distance of little more than two 
miles in a direct line westward from Caithness's house, were 
wholly exempted from its influence. They had observed a 
»ery lliick black cloud shooting past the high rocks of the 
beadland in the afternoon ; they had seen bright Ughtning, 
and heard loud thunder ; but they had not been touched by 
the hail. The same thing happened to the eastward; the 
farm of Cleat, situated only about 1| mile distant in that di- 
rection, having scarcely been affected by the shower. But 
even to the southward, (the direclJon from which the cloud 
came), the range of the storm was very limited. The penin- 
sula of Deerneas, belonging to tbe Mainland of Orkney, was 
directly in the line, about seven or eight miles to the S. SW.; 
yet it remained untouched, Mr Caithness indeed mentions, 
tliat he had spoken to some " Deernesa men," who were that 
day (ish'mg off the Moid Head, and who told him that they ob- 
served the cloud thickening and blackening as it rolled on to- 
wards Stronsa. 

It would appear, therefore, that the accumulation of electnc 
matter came to a crisis over the sea, at the distance of about 
three or four miles only to the SW. of Stronsa. The cloud 
swept up Rothieshohn Bay, and crossed the island in the way 
alnmdy described. When nearly in an exhausted state, il 
touched the nordi-east comer of the island of Sanda. Although 
the main force of the shower was now spent, tlie effects were 
still fonnidable ; a good deal of the glass in the windows of Mr 
Strang's house .at Lopness having been shattered. As the 
cbud was passing off, the barometer at Lopness House was ob- 



wlacttfiU in Orhiey on the SUk Jvfy 181S. Stt-^ 

served to indicato 27.76, The mercurial culuinn liad sunk twd 
inches ; for in the register kept at the Start Point Liglit-house, 
about a. mile from Lopness, the marking at 8 A. m. was 29,68. 
When the cloud had ccniipleteiy ptuised, Mr Lindsay, student 
of Divinity, having gone into the garden at Lopness, observttl 
that the " cabbages were perforated as if mil skct-bul lets had 
been shot against them." — "About an hour afterwards," he 
adds, " I picked up some that still remained undissolved, and 
found that they measured 1 /dth inch in diameter. They were 
for the moat part of a spheroidal form, consisting of a nutleua 
resembling common liail, occupying about ^d of the diameter, 
encrusted by a coating of transparent ice. Some of the stones,' 
however, were irri^ularly torraed into a sort of crj-stahized 



Abt. XXVI. — Abstracl of Mr Herschbl^S ETperimcntu an 
Circular Polarisation *. 

Xn the Sd volume of this Journal, p. S97. we have already 
g^ven a brief abstract of the important results contained in Mr 
Herschers paper on circular polarisation ; and our readers will 
find in Vol, II. p. 179, 180. a ehort notice of what had been pre- 
viously done on the same subject f. 

Mr Herschel's memoir is limited to an examination of the 
properties of that variety of quartz to which Haliy has given 
the name of ploffiedre. One of these crystals is represented in 
Plate VII. Fig. 7., where the faces x, x, x, and af, af, af, pe- 
culiar to this variety, lean, as it were, in one uniform direction 
round the summit A, which is adjacent to them, the angle form- 
ed by these faces, and the adjacent sides of the prism, being 
greater on one side (the right, for instance,) than it is on the 
other. If the summit a is placed uppermost, by inverting the 
crystal, the plagiedral faces adjacent to this summit obey the same 
law, and turn in the same direction. 

* This Ingenxoua paper, retul April IT. 18!0, will im mediately' appeur in the 
Tranmcliona of the Cambridge Philosophical Society, vol. i. 
t Set also p. 431. of this Number. 
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STB Mr Hersctiel's Experiments on CirnUar PolarUatimt. 

" The faces in question," says Mr Herschel, " originate in 
those laws of decrement which Haiiy has called intermediate. 
The primitive form of quartz is a rhomboid, slightly obtuse, 
whose axis is parallel to that of the hexagonal prism. The 
subtractive molecule by which the decrement on the angles E 
(Fig. 8.) takes place, to produce the faces x, is composed of ( 
eight of tliese rhomboids, its edges consisting respectively of one, 
two and four edges of the primitive rhomboid ; and the decre- i 
ment resulting is represented in Jlaiiy'a notation by (E^DI)^). | 
The alternate faces d' aiise from a different law, (as they obvi- 
ously must, the angles upon which they are produced being dif- 
ferently related to the superior vertex). Their law of decre- 
ment cannot be reduced to an integer expression, but is repre. 
sented by {* EiD'B'), in the same notation •" 

Upon cutting plates perpendicular to the axis of tliis interest- 
ing variety of rock-crystal, Mr Herschel found that the direc- 
tion of the polarisation was congtcmtly the aame as the lUrectim 
(if the plagiedral planes, the polarisation being direct or retro- 
grade, according as these faces leaned forward or backward 
round tile summit. The number of crystals which he ex»- 
mined amounted to no fewer tlian twenty-three^ and in all thewi 
without a single exception, the direction of the polarisatkoi was 
the some as the direction of the faces, " although M. Bia^ln 
Mr Herschel remarks, " has assured us that no peculian^ in 
the crystalline form can lead us to conjecture what may pJMre 
the direction of rotation in a given specimen of rock-crysta] pre- 
vious to trial." 

Notwitlistanding the generality of the fact discovered by Mr 
Herschel, he observed in the possession of Mr Brooke a crystal 
of quartz, which exhibited on one and the same angle of the 
prism plag^edral faces perfectly distinct and in contact, but 
leaning ojiposite ways round the summit. We trust that Mr 
Brooke will sacrifice this specimen, or rather a part of it, lo 
the good of sdence, and enable Mr Herschel either to esta- 
blish or overturn the important relation whicll he has discover- 
ed. We venture to say, witli confidence, that tins crystal i.s a 

• fjee Haii/'i TraiU de Mincrnl-^e, 4lo, pluie 44. ».nl Win. ii, p. S8T, 
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colourless ametltijst, ot' which we are in possession of several spe« 
cimens. 

Another experiment of Mr Herschel is, in our opinion, equal- 
ly hostile to M. Biot's notion, that circular polarisation Is an 
inherent property of the ultimate particles of matter •. He 
prepared the Li^iiar SiUcum, (a solution of silica in potash), 
from a portion of a plagiedral crystal, which turned the plane of 
polarisation to the left ; but it possessed no drpular polarisa- 
tion. 

Arguments of a similar kind had been urged by Dr BrewstMr 
against the opinion of the French philo^pher. When he dift^ 
txivered more than five years ago the double system of rings tn 
(Tystallized sugar, he observed that thciT was no circular po 
larisation at the two poles, although solutions of sugar wer« 
known to possess that properly ; and in his paper on the Ame- 
thyst, he states, tliat neither Opal nor Taba-thecr (which is no- 
thing more than the Ltqitor silicum solidified,) have the rotatory 
property of quartz. Another argument still more convinting 
will be found in our Scientific Intelligence, from which it ap- 
pears, that Dr Brewster has examined a piece of Melted Qmrtg, 
which had been entirely deprived of its ordinary polarising struc* 
ture, and has found that (( exhibits no traces of circular polari^ 
sation. Each of these facts we regard as an experimentum cru- 
cis sufficient to decide the question; and we have brought them 
forward at present, because Mr Herschel seems to think it post- 
mble that die rotatory property may be inseparable from the 
ultimate particles of the body which exhibits it. 



* PaculU qii'dlcs ae peuveot perdre que lorsqu' ellea cataU d'etre eUetin 
[W Imr decomposition. — Mem. Suit. ISIS. 




Abt. XXVII. — Observatictis on the Naiarcof Flimie, drawn 
from several Experwunts performed viitk an Apparatw for 
DUcharg-mg Ordnance mih(mt the vseofa Match or Prime- 
Tube. By John Deuchae, M. W. S., and Lecturer on 
Chemistry in Edinburgh. Cpmmunicated by the Author ♦. 

I HE apparatus with which the following experiments were 
performed, was suggested by Lieut-Col. Udney Yule, for dis- 
charging ordnance upon Mr Forsyth's plan, and will be under- 
stood from Plate IX., and the explanation of it ^ven at the end 
of this paper. In all these experiments, the new fulminating 
powder used, was exploded by a stroke from a wooden hammer 
weighing nearly 1 lb. The stroke was applied to that part 
marked C of Fig, I. and CD was brought down previous to the 
discharge, so as to rest upon I. The end F was rested upon a 
table, and the other end E was held in the hand. 

I. I first directed my attention to such experiments as 1 
thought most satisfactory in proving tlie application of the ap- 
paratus to the firing of ordnance of every description ; and for 
this purpose the first seven experiments have been selected. 

£jy. 1. — A piece of flannel was put over the bottom of a 
tube 15 inches long (See PI. IX. Fig. 1. B.), and immediately 
below, and close to it, was tied two folds of paper, with a quan- 
tity of gunjwwder. Upon exploding a grain of the new ftil- 
roinaUng powder at the top (A), the flame was forced down the 
whole tube, and the gunpowder was fired. Wlien the gun- 
powder is wrapped in a single piece of thin paper, It often hap- 
pens that the flame forces through without firing it. When 
this takes place, the whole or a part of the gunpowder is scat- 
tered about, and the paper is rent asunder, without any appear- 
ance of combustion. 

Exp. S. — The first experiment was repeated, the gunpowder 
bdng surrounded by flannel. Upon exploding the fidminating 
powder at the top, the flame pierced the flannel, and inSamed 
the gunpowder. 

Both these experiments prove, that the flame of llic new ful- 
minating powder can descend through a tube 15 inches deep,- 

• This communication is drawn up frmn three papera on the sulyeet tead Mat 
tha Wcrncriaii Natural Iliatotj Society, and published in their Memarit, vol. iii. 
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^^^ercc a piece of flannel, and fire guopowtler. And suppoaing 

^Btte tube to represent the toucli-hule of a gun, and the flannd 

' and gunpowder to be a substitute for the cartiidge, then we 

may conclude that the gun would be discbai^ed, although the 

cartridge were 15 indies distant from the fulminating powdei^ 

which never occurs, even in the largest pieces of ordnance. An 

objection, however, arises as to the abcn'e conclusion ; that it may 

be owing to the tying being very close, and the flame having 

room to spread, that the gunpowder was inflamed in the 1st 

2d experiments, and that when applied to the gun the flamb 

mny be lost over the surface of tJie cartridge. To answer 

Direction, the two following experiments were performed. 

Eii-p. 3. — A quantity of gtinijowder was scattered over 
bottom of a circular tin canister, {See PI, IX. Fig. 1. KLMN..) 
8 inches deep, and nearly S in diameter. Over the powder was 
laid a piece of cartridge flannel. The tube (AB) was made to 
descend into the canister, to within 3 inches of the flannel ; and 
then a grain of the fulminating powder was exploded at the top. 
The residt was quite satisfactory, the flame pierced the looae 
flannel, and fired the gunpowder. 

Exp. 4. — A tube 14 inches long, was bent at the 10th ineft 
from the top, so as to present 4- inches out of the straight line 
in which the flame formerly proceeded, and through which 
must now pass before it could issue from the under end, (See 
Plate IX. Fig 1. OP.) Upon exploding the powder as before, 
the flame issued from the bent end of the tube. 

Exp. 5.— -In order to ascertain whether the apparatus were 
apt to K\fyg up, or miss firing from repeated use, it was dischar- 
ged ISO successive times, and never failed to produce the pro- 
per eflTecl ; and still the apparatus did not require to be cleaned 
for future use. 

Exp. 6.— In order to determine the temperature at which the 
new fulminating powder would spontaneously explode, a number 
of experiments were made. In one of those there were placed 
upon a circular tin plate, at three situations, with 2 inches in- 
Jervening, forming, as it were, the points of an equilateral tri- 
ple, sulphur, gunpowder, and the fulminating mixture, one 
rain of «ach ; below the centre of this triangle, was put a t»- 
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per, the flame of which was so near as to spread a little upon 
the tin-plate. In one minute the sulphur began to niell, and in 
25 seconds more it was all melted ; at the eod of 10 nuDUtes, 
neither of the powders appealed to be altered, but nearly toe. 
half of the sulphur was converted into vapour ; at this time the 
plate was too hot to Ijc touched hy the hand. 

Exp. 7. — -A grain of the fulminating powder, and the same 
quaotity of gunpowder, were put upon 4 ^n-plate, at 2 inches 
distance; and at tlie centre below was put a spirit-lamp. Illft 
following is the result of the time of explo^on in several trialai 

Fala. PoiodrT, Gunpamder. Fvln, Peteder. 

la 38 seconds. In 46 aeconds. In 45 seconds. 



In obtaining these resuhs, the distance at which the spirit-lamp 
was put below the tin-plate sometimes varied considerably, but it 
was always near enough to spread a little upon its surface. This, 
however,, so far accounts for the great difference between the pe- 
nods of explosion in tlie same powder. 

Should the firing succeed as regularly when applied to the 
gun itself, there could remain no doubt but that it would pos- 
sess all the proposed advantages. There was, therefore, fixed 
to a ^ pounder an apparatus similar to the one used for trying 
the expeiiments narrated in tliis paper, excepting that it wanted 
the long tube AB, for which the priming hole of the gun be- 
came a substitute, (See Figs. 7. and 8.) It was charged with cart- 
ridge, and, in several of the trials, widi ball and cartridge ; and 
t^Mjn the same experiments being repeated with it, it gave the 
same uniform results. - ; . , 

At the request of Colonel Yule, I commenced, about the be- 
ginning of July last, a number of experiments, with the view of 
discovering a powder which should never miss inflaming the 
cartridge. The fulminating mercuiy, when the fifth part of a 
grtun only was used, rent asunder the steel-plate at the top (D), 
and yet did not reach as far as the gunpowder at (B). Some 
of the antimonial preparations were found sometimes to £re the 
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gunpuwdef ; but they left a cake of crocus behind, which stop- 
ped up the holes, and could not easily be removed. 

Indeed, all the usual fulminating powders were tried witlwut 
success ; but I was fortunate enough at last to hit upon one 
which has never failed to produce the desired effect. 

For the compoation of the different powders, and the advai^ 
tBges of this mode of firing ordnance, the reader is referred to 
the third volume of the Wemerian Society Trail sactioDs, just 
published. 

II. Having established as far as was at present necessary Col. 
Yule's proposed application of the apparatus, I next directed 
my attention to the effect that might be produced by retarding the 
motion of the flame. This was, therefore, tried in various ways 
which hod not yet been noticed. 

Exp. 8. — A piece of cartridge flannel was tied over the under 
part (B) of the tube, and about one gr^n of the new powder was 
exploded at the top (A). The Hanie was seen to dart from the 
bottom. The flannel, when examined after tlie discharge, had 
not tlie slightest appearance of having been scorched ; but it was, 
however, blackened a little at the spot tlirough which the Same 
bad passed. 

E.vp. 9. — The 6th experiment was re^Teated with several 
[neces of flannel at once. After each discharge with two pieces, 
the interior one was a little scorched, but the exterior one ap- 
peared as formerly. When ibree pieces of the flannel 
were used, the flame seemed with difficulty to pierce them ; 
that in the interior was more scofthed than when there 
■were two pieces only, and part of it was entirely gone ; the 
middle flannel was also sUghtly scorched. When four pieces of 
flannel were applied, the interior two were much burnt, and the 
third a little ; but the flame did not pierce through the fourth 
piece. When this last was several times repeated in a very dark 
situation, there could not be discovered the slightest appearance 
of the flame at the bottom of the tube. 

JE^xp. 10. — When two pieces of thin coarse paper were put at 
the bottom of the tube (B), the flame passed through, making 
a rent in the paper, without burning it in the least. When the 
paper was examined, it presented, on each side of the hole, the 
sepaiated threads, as if it liad bfen torn with the hand. With 
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four pieces of paper the flaoie did not pass through. When pa- 
per and flannel were used at the aanie time, it was found Utai 
the interior one was always a Uttle scorched. 

From several ol' these results it would appear, that when llie 
flainc proceeds with great velocity, its power of acting upon in- 
flammable or other substances is so far prevented ; but when- 
ever we, by any means, retard that motion, we facilitate its ac- 
tion. In the 8th experiment, when one piece only cf flamel 
was used, the flame pa,ssed through without scorching it ; but 
it was found in the 9tli experiment, that as the resistance was 
increased by additional pieces of flannel, the more of thescoicb- 
ed effect was observed. Tlie same was illustrated in the Ifltfi 
experiment, when a piece of jmper was put below one [»eceX 
flannel, and when the flannel was put below the paper. 

III. Independent of the proposed appli<:ation of the iq^nts- 
tus, it appeared of considerable importance to ascertain how &; 
the flame might be thus propelled, and the greatest distance at 
which it could explode the gunpowder. 

Eaj). 11. — To determine the distance to which the unrelwd- 
ed flame could be forced by the explosion, there wa.s fixed W 
the apparatus a tube 26 inches long. After numerous trials with 
this, and with tubes of decreasing lengtlis, it was found that no 
fiame appeared at the bottom, till the tube was shortened to 98} 
inches, and then it was very feeble, and of a pale blue colour. 

Earp. 19. — The next circumstance for inquiry was the dis- 
tance at which the flame could explode the gunpowder. When 
the gunpowder was put immediately in contact with the lower 
aperture of a tube 23i inches long, it was fired ; but when a 
piece of flannel intervened it was not acted upon. Thus it ap- 
peared, that although the flame, at 93 J indies distance from die 
source of its production, «>uld inflame a quantity of powdet, 
yet it had not force enough to pierce even one piece of flannel. 
The tube was now gradually shortened, and trials made at each 
change, till it was reduced to between 19 and 20 inches, whcyi 
it fired the gunpowder through the flannel. 

' IV. The next experiments were with the view of ascertaining 
how the resultii, obttuned with this apparatus, tnigbt 'Stwid 
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1 to Sir Humphry Davy's theory regarding the impervious 

ture of wire gauze to Same. 

The five following experiments are meant to iUuatrate this 
part of the invesrigation. These notices have lieen confined to 
kinds of gauze ; the one conaderahly coarser than the other. 

square inch of the coarser gauze contained 1296 meshes, bo- 
wires in the length ; and tlie same quantity of the finer , 
contained 4000 meshes in the square, being 70 wires in i 
the length. Now, upon examining two of Sir Humphry Davy^j I 
lamps, one tor magnetic purposes with copper gauze, and ano- I 
ther for common work with iron gauze, it was found that 6ii 1 
inch of the gauze of the former contained only 26 meshes in the 
length, and 676 in Ihe square ; and that the gauze of the latter j 
contiuned 28 meshes in the lengtli, and 784 in the square) 1 
shewing, that even the coarsest wir&*loth which has been used, 1 
is finer than what is employeit in the safety lamp ; and thAt 1 
these results acquire additional strength in proving, that the' ' 
wire-gauze is not impervious to the flame extricated by the ex- 
plosion of the fulminating powder. 

Etji. 13.— -A tube, which could be separated into six pieces 
of nearly tlie same lengtli, was screwed to the apparatus, mil- 
king the distance from the top (A) to the bottom, fully 23 
inches. A piece of the coarser wire-gauze already described, 
was put upon the hole at the joining a, when the fulminating 
powder was exploded at A, the flame passed througii the gauze, 
and appeared at the bottom of the tube. The same kind of 
wire-gauze was next placed at a and b, and then at a, b and c, 
at the same time ; and tlie ilame passed through all the pieces. 
This effect was also obtmned, when similar pieces of wire-gauze 
were put at all the five joinings of the tube at once. In this 
l&st result, the first piece of wire-gauze was 4J inches from the 
top (A) ; the second 8 J ; the third 12 ; the fourth 16 ; and the 
fifth 20 ; and the flame appeared at the bottom, after a passage 
of 23 J intjies through five pieces of the wire-cloth. 

Etrp. 14. — As the flame could not pass through the whole of 
the tube, when the joinings were increased beyond 2SJ inches, 
it was impossible to try an additional number of pieces of wire- 
gauze, by adding them in the same way. This was therefor 

itnplished by putting more tlmn one at the same joining. !• next J 
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found, upoa repeated trials in this way, u^og tlie tube^U 
inches long, as shenn on Plate IX. Fig. 1. that the flamecouU 
pus through 3, 6, 9 and 12 pieces at once ; these being placed 
1 , S, 8 and 4 pieces at each of the joinings a, b, and c. 

Exp. 15, — Although, by the two last experiments, it was 
proved that the flame could pass through the coarser wire- 
gauze when increased even to IS pieces, yet it did not follow 
that it was not thereby altered somewhat in its nature. A pro- 
bable change waa, that it might become inert with regard to in- 
flanmiablee, as takes place in the several safety lamps, and par- 
ticularly that of Sir Humphry Uavy. Several experiments 
were tried, to ascertain if this suggestion were correct ; firat, the 
wire-gauze was put at a ; then at a and 6 ,- and lastly, at a, I 
and c; placing at the same time, during each trial, a quanb^ 
of gunpowder in a piece of flannel at the bottom of the tube; 
and in all of these it was found that the gunpowder was infla- 
med, and the wire-gauze not in the least injured^ 

Exp. 16. — The result was next tried, firing the fulminaDng 
powder, whilst tlie finest wire-gauze was placed first at a, then 
St a and b, and then at a, b and c, and it was found that the 
flame still appeared at the bottom ; shewing that the gauze, al- 
though much finer than that used in Sir Humphry Davy's safe- 
ty lamp, was not impervious to this flame. In some of the ex- 
periments a hole was found to have been made in the centre of 
the wire-gauze, and sometimes the parallel wires were forced 
wider. This was very often the case, when a piece of wire- 
gauze was put at all the joinings, a, b and c, and then it was 
the gauze at a which was torn, or otherwise injured. 

Exp. 17. — In order to ascertain if the flame still regained 
unaltered, notwithstanding its having passed through the finest 
gauze, a quantity of gunpowder in flannel was aflixed to tlie 
bottom of the apparatus, and it was inflamed through one, two, 
and even three pieces of tlie gauze. Here the same occasional 
appearance, noticed in the last experiment, occurred, with regard 
to the upper piece of wire-gauze. 

V. Before the discovery of the powder which has been ancc 
used, a mixture of equal parts of the impure antimony of com- 
merce and super-oxymuriate of potassa was employed, j 
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irT^;ular in its effect, and formed a cake of crocus at the 
In firing this mixture, however, it occasionally happen* 
ed, that the flame passed through at B, witliout inflaming th© ■ 
gunpowder ; this at first was supposed to be owing to the buraU I 
ing of the paper containing the powder, hut I afterwards b^an i 
to suspect, that it might proceed from some peculiar charactw ] 
of the fianie. Probably it might require more air than waa I 
present, to enable il to display its fuU energy. Under thew 1 
circumstances, gunpowder placed in the joinings of the tubc^ J 
would not be acted upon by tlie flame passing through it ; an^ | 
this is so far verified by the following experiment. 

£xp. 18, — At the bottom of one of the divisions {a, bore) j 
of the tube, was put a small piece of flannel, so as to cover the I 
hole there ; and upon this were poured two, three, or four, and ] 
in some trials even five grains of gunpowder. Upon exploding I 
the fulm'mating powder at A, it was found in sonic of the expo. ] 
riments, that the flame had passed through the gunpowdeo I 
without firing it ; but at otlier tiroes this did not take place. In • 
fewesperimentE,gunpowder wasputat two of the divisions (ii,and 
b), when it was found that the flame sometimes went through 
both, without firing either of thom ; at other times one portion 
was inflamed, and one left unaltered. The result, however, is 
by no means regular in its occunence ; sometimes I found il to 
succeed in three successive trials ; at other times I failed four or 
five times before obtaining this curious effect. In all these 
cases, the powder was made to cover the whole surface of the 
piece of flannel upon which it was poured. This variety of efiect 
IS to take place from some accidental circumstances, which 
as yet escaped my notice. At some Unies I have succeeded 
when gunjKJwder was used, the gr^ns of which were large, 
at other times, agtun, the small-grained gunpowder was most 
uniform. 

This, at first, appeared to be an objection to the proposed ap* ' 
plication of the apparatus. But after many trials, it was found 
that the above curious result only took plate when the stroke 
«rith the hammer was slight ; for when a smart blow was given, 
inflammation always took place. 

The principal cause wc may adduce fur the powder remains I 
ing uninflamed, under the above circumstances, is the raind n 
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tion of the Hamc. Vie are entitled to draw this conclusion from 
the phenomena which occurred in the 1st, 8th, and lOth expe- 
rhnents ; in tliese we found that the flame did not act upon ihe 
substances throup;h which it passed when the reaistance was 
feeble. But in the 9th and lOtli cxperimcuts, when the re^tit- 
ance to which it was upjxjsed waa increased, then it3 efTect upon 
the substances was more apparent. The same change of effect 
seems also to take place with regard to the gunpowder ; when 
the resistance is increased, the powder is always inflamed, and 
the apparent inertness only takes place when the motion of the 
flame is left aUuost wholly free. The failure of effect alluded 
to in several of the trials in tlie S4t}i expeiiment, may have o& 
curred from the flannel having been too tliick and compact, or 
from too large a body of flame having passed down the tube at 
one discharge. 

Another cause may be assigned for the gunpowder remaining 
uninflamed. There is scarcely any air contained in the spaces a, 
b and c ; the flannel and gunpowder nearly fill the whole, so far 
as the tube is unscrewed, and the tube itself contains little ur. 
Nov, a certain quantity of air niay be necessary to enable the 
caloric, in the insulated and condensed form in which we may 
assume it to exist diuing this rapid motion, to display fiiily its 
UBual effects upon substances. When this supply of air is not 
present, then the caloric passes through the gunpowder and 
other substances without inflaming, or otherwise affecting them; 
but when we put resistance at tlie bottom B, we facilitate the 
concentration of the air contained in the tube, and therefore 
promote the action ; or when we leave a quantity of air at a, h, 
or c, we in like manner assist the inflammation. 

The above explanation will appear in a still clearer point of 
view, when we consider tlic nature of those aflinities which of- 
ten take place between bodies, when in a nascent state, although 
every attempt has failed to unite them, after they have assumed 
their separate forms. The same may occur witli regard to 
flame. When propelled in an insulated form, it may not act 
upon inflammables placed at a distance from the point of its dis- 
engagement ; but, when it meets with resistance, in contact with 
such substances, or when it is presented to them in its nascent 
Btate, then its full energy may be displayed. Its effects, tfacW 
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fore, would be more slrikiogly displayed, were it to carry along 
with it a quantity of air, than tbey would be, were it to force its 
way tht'QUgb tlic tube and air in a separate t'orm. 

But, upon the whole, wc must allow it to be a subject of con- 
siderable obf«;urity, and i'urther trials may be necessary proper- 
ly to elucidate the cause. 

VI. When we look for the cause of these pheuoD.coa, there 
are two explanations which at once sugge&t themselves. The 
one, ascnb'mg the whole to electticity ; and the other, to con. 
denscd caloiic. 

The circumstances which lead to the electrical explanation of 
the phenomena are, 

Isl, The rapidity of the result. This takes place before the 
least vibration is conveyed to the under end, as is proved by 
the Ibllowing experiment : 

Esyt. 1 9- — A tin cup, loosely fitted to the bottom of the tube, 
was filled with gunpowder, and a quantity of the fulminatiDg 
powder was exploded in the usual way at tlie top; in tliia case, 
the motion of the flame was so instantaneous with tlie percus- 
aon, that tlie gunpowder was fired before the vibration from 
the blow could act upon the tin-cup. This was tried in various 
other ways with the same result. 

Sdlif, The colour of tlie flame much resembling electric light. 
It is lightly bluish. 

3dli/t There bdng some amilarity in the darting of the light 
from the bottom of the tube, and the passing of an electric spark 
upon its discharge. 

ithly. The odour rescrabhng some of those which arise from 
actions which have often been called electrical And, 

5ihly, The fulminating powder employed, containing an eleo. 
trie, which we were entitled to suspect had been brought into 
rapid excitation by the percussion. 

Such, then, being the corresponding appearances of the elec- 
tric fluid and the flame in question, a number of experimenta 
were tiicd, with the view of either establishing or overturning 
this apparent identity. As the results were all unfavourable 
to the electric theory, an account of three of them may be sufH. 
cient. 



1 




Mr Deuchar on the Nature ofj^lame. 

Exp. SO. — A brass chain was fixed, so as to unite the tube 
with the ground ; under this arrangement, were the flame elec- 
tric, it must have been conveyed Gently by means ui' the chain 
to the ground ; but this did not take place ; the flame still co&- 
tinued to dart forward as formerly at each discliarge. 

JBz-p. 21. — When, again, a tube SO inches in length, was t&- 
taclied to the apparatus, it was Ibund that the discharges of tlie 
fulminating powder fUd not ibrce the flame to the bottom of 
that tube. Now, bad this been llie electric fluid, it sliould have 
passed along any length of tube with etjual facility. 

ETp, 2Q, — A chiun was attached to the tube of tlie aj>paratiii 
when its length was varied ; aud this chain was made to com- 
raunicate widi a Leyden phiaL After several trials, during 
each of which repeated discharges of the fulminating powder 
were made to pass into the tube, it was found, that there w»s 
nut the sliglitest indication of the presence of electric fluids 
the Leyden phial. 






VII. Having found that the first hypothesis does n 
true, we are led to adopt the second, which ascribes the j^Mms 
niena to condensed caloric. 

In the present case, the caloric may arise from one o 
of tive different sources. 

1. It may be disengaged from the fulminat^g powder 
change of capacity induced by the blow of the bamm 
probably from a partial decomposition of the union of the sul^ 
stances with their natural caloric. 

U. It may arise from the combustion of the ingredients of die 
powder, in contact with tlie compressed air. 

3. The air of the tube may give out caloric, being condensed 
by the gaseous bodies liberated at the top. 

i. The air in the cap at the top of the tube may give out ca- 
loric, when compressed between the cap in the one direction, 
and the gaseous ingredients of the powder in the other direo 
tion. And, 

5. The caloric may arise from the rapid ntovement of tlHtfl 
seous substances along the brass tube. 

Such are the probable sources from which the caloric ii 



1 



derircd ; and we may adciit that they all so far unite to disen- 
gage "■ 

But, again, when wc consider the nature of the caloric, the 
siinphcity of the electric fluid is also loEt. The condensed 
caloric may be attached to some diseugaged gaseous fluid ; it 
may proceed by vibrations ; or it may exist by itself, quite dis- 
tinct for the momentary period of its being visible, as it were in 
an insulated form, somewhat analogous to radiation. 

From the various results obtained in a number of cxperi- 
meuts, and particularly in some undertaken for the c?iprcss pur- 
pose, I am rather inclined to adopt tlie last of these coiijccturea 
regarding the state in which the caloric exists during its rapid 
movement. It would be tedious to detail the whole of the ex- 
periments which seem to prove this. One, therefore, may be se- 
lected, which, of itself, seems conclusive, 

Exj}. 23. — When we put a piece of tinder into a eonden^ng 
syringe, and force down the piston, the tinder is inflamed. From 
this fact it may be concluded, that in the case of Colonel Yule's 
apparatus, were the flame accompanied by moving air, or were 
it the result or quality of compressed air, it would inflame a 
piece of tinder put in any of the joinings of the tube : the ex- 
periment was therefore repeatedly tried, using the finest Ger- 
man tinder, but no inflammation took place. To render the ex- 
periment more complete, trial was made if the flame would act 
upon the tinder when in contact with the air at the bottom of 
tlie tube, and it was found that it did so. 

There are several other circumstances coimected with the 
nature of caloric, which may be so far elucidated by mesns of 
this apparatus; hut these I shall delay fur some future commu- 
nication, when I hope, by varying the experiments, to luake 

B conclusions more perspicuous. 
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E.i-pluj,athm of Plate IX. 
Pig. 1. Shews the whole of the Apparatus used in Mr Deuehar''s 

I Experiments, on a scale of j''jths to 1 inch. AB a thick 
"brass tube, meant to represent the touch-hole of a gun ; i 
15 inches long, and can be shortened at a, b, c, and f ; C i» 
you. IV. NO. 8 Ai-Hii. 1S21. s b 
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a cap y\\K\\ nearly fits A ; it is placed at the end of a bar 
1)1' brass CD, an<t moves upon a juUn at D. I is a piece 
of cork, to prevent C coming too close upon A, but by its 
elasticity, to allow it to come close when the blow is given oa 
ihe top of G. GH is a thick plate of copper to attach CI) 
to the tube AB ; and EF is a frame of wood to prevent GH 
being bent or injured bv the discharging the apparatus, 
KLMN ia the canister alluded to in Exp. S. it \a plau^ in 
the manner described. OPA is the bent tube used in 
Exp. 4. 

Fig. 2. a section of the cap C, and llie steel hammer e, uliich 
strikes upon the powder at the top of the tube AB. 

Fig. 'A. a section of the top A f, and the cup d, lor holding die 
fulminating powder. The bottom piece df sci-ews out of A, 
i\>r the purpose of getting it cleaned. The hole of tiic tube 
is at a separated into three small holes, to prevent the paw. 
der falling ijirough, 

I'"ig. 4. the face of the top of A, and the bottom of the cup d, 
on wiiich is seen the 9\ze of the tliree small holes through 
wiiich the flame is Ibrccd during a discliarge. 

Fig. fi. the end of one of the divisions of the tube AB, and the 
size of the male screws which unite ihcm at a, b and c. InW 
the female screws at a, b and c, were put the gunpowder 
used in Exp. 18. and the wire gau^e in Exp. 13, 14, IS, 
16, and 17. 

Fiir. 6. the bore of the tube AB, and the bottom of tlie male 
screws at a, b, c, and the bottom of the tube B. 

Fig. 7. The new apjjaralns freed from the tube, as fitted to and 
used in discharging the slx-ponndcr. It is screwed lo the 
gun by three nails. C is turned to the niuzzie, and D to 
the breach of the gun. See page 376. 

Fig. 8. The corres])onding part to A f, Fig. 1., of the apparatus 
affixed to the six pounder alluded lo at page 376. This 
screws out when the gun is to be cleaned. 

Fig. 9. is the bottmn nf Fig. 8. 

Figs. 4. 5, 6, - -"f the full size; Fig. 7. is C inchpi 

long. Fig ^ deqj. The size of Figs. £. ami 

3., which a other, will be seen from Fig. i. 



which is lb 



M 



( S87 ) 



AxT. XXVIIL— On a Neat Method of Calculaling the Parol- 
Jaxcsfor OccuJlalkms of the Fhred Stars. By M. Charles 
RuMKER, Rector of the Nautical Acatletny of Hamburgh. 
In a Letter lo Dr BnEwsTER. 
Deau ism, 
XN rejily to your obliging ictler, I take the liberty of commu- 
nicating to you a new method, of ray invention, for calculating 
the))arallaxeBforoccu!tation9 of fixed stars, and in wliich neither 
the longitude of the moon nor its augmented semidiameter are 
required. 

Fig. 10. of Plate IX. is an orthographical projection on the 
plane of the ecliptic, where kn is the semidiameter of that circle 
of latitude of the moon which appears to come in contact with 
the star, C tlie centre of the earth, and A the position of the 
()b9erver on its surface. According to the usual method, we find 
DS = BD + BS, where BD is the parallax in longitude, for find- 
ing from the true place of the moon's centre, its apparent place, 
and where BS is found with the moon's augmented semidiameter. 
I find DS= SE + DE, where SE is the parallax in lon^tude, 
to find from the apparent place of the point of contact on the 
surface of the moon, or star's place, the true place of that 

pcnnt n of the moon, and where DE — DCE = ry. is found 
with the true semidiameter of the moon. 



Suppose, 

L, Longitude lr,,_^,,^^ 

0, Latitude i 

A, Longitude ^ of the no- 

Hi Altitude J nagesimal. 

P, Equatorial parallax. 

SE = ■■ = parallax in lon- 
gitude for the point it. 



B, True latitude of the d's centre. 

$y True latitude of that point of 
the moon behind wirich the 
star immerges or emerges. 

D, True semidiameter of the C . 

.-., Apparent zenith distance of 
the star. 

p. Parallax in altitude of the 
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M- Rumker on Ou CakulaHm 

The following is my fonniila : 

,. e an P sin H . ,■ . .«.■■. 
:os(L— >)lan H = tan M ^ g sin(L — *)=*> 

n P cos H c os (A + M ) 

|"sint6 + *)cos3 
«■! tan 8 



= sin *. 
Thence^ 



I cos (A+ e) ~ 

V COS B . COS ^ / 

SEqpDE-SD. 

Deuonstsation : 



= 5in^ 
tan r = SE. 



Let sin F be 



sin P 
~coaD' 



Thenii 



. 5 sin P'^ sin/. 
;.cosM=coaH.sin(A+M) 



Thence 

but 

Consequently, 

Thence » and ^ are easily deduced. 



Ian j:. g sin P cos H sin (^i + M) _ • „, 
cos M ~ 



tan z. tan {b+M)= tan p. 
j sin P. co s H. cos (b + M) 
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Now we have kn ^^(D+B-^) (U— B+^). buttoisn- 
' cos B . cos ,3 . 

quired. 

Am being a tangent, Cn must cut the circle of latitude of the 
moon in two points, and ko <Ar». The pdnt ?t where the 
observer on the surface of tlic eaith sees the star iuinierge or 
emerge, is either hid to the centre of the earth, or falls mthin 
the disk of the moon there to be seen ; but koi=kn. cos nkth 
and M A' o = C n A = t. 

My formula cont^s nowhere a factor that could become °. 
The factors are all sines of great, and cosines of small arcs. On 
the contrary, the products are all sines or tangents of small arcs. 
Tliis method can be worked with sufficient exactness with five 
decimals. I am, &c. 

Rum K ED, 
Hamburgh, ) 
/■(■A. 21. 1821. 1 
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. XXIX. — On i/u- Muvcmcnl.') of Cuniphur upon Water, 
\ and of different Alloys irf Pulusslum w/ii-n in contact lo'Uh 
' Water or Mercury. 

1 HE singulaj" iiiovcmenls of small pieces of camphor when 
floating upon water, have been long ago ot>scrved. M. Romieu 
and other Italian authors conadcred ihem as electrical plieno- 
mena, while MM. Lichtenlx^rg and Volta, who had seen the 
same effects in the benzoic and succinic acids, ascribed them 
to an emanation from these bodies. Brugnatclli discovered, 
that the bark of aromatic plants, when thrown upon water, 
moved round like camphor, and Ventnri observed an analogous 
motion in the saw-dust of different woods, tltat had imbibed 
either a fixed or a volatile oil. 

The last of these pliUosophers investigated this subject with 
much attention, and the result of his inquiries is published in a 
Memoir *, entitled, Precis de quelques experiences sur la lec- 
tion que dca cyUndres de Camphre eprauvent a la surface de 
Feau, et reJUxioiiS sur le mouvement qui accompa^nertt cette sec- 
tion- In this paper Vcnturi shews, that the camphor is rapidly 
dissolved at the place where it touches the water and the>^ ; 
that the camphor thus dissolved spreads over llie aqueous sur- 
face, and is rapidly evaporated by its being thus brought into 
contact with a greater quantity of air. He then supposes that 
the jets of dissolution produce, by their mechanical reaction 
against the camphor, motions of rotation, &c. ; and thatif the cen- 
tre of percusdon of all the jets do not cointide with the centre of 
gravityi a rotatory and a progressive motion will result. As 
the jets ore occasioned solely at the circumference of the sec- 
tion of the camphor by the plane of the water, it should <arcu- 
late round a vertical axis, and small pieces should turn with a 
greater velocity tlian large ones. 

This interesting subject has received new and important il- 
lustrations, in a very able Memoir on the Alloys of Potassium 
and Sodium, by M. G- S, Serullas, principal druggist to the 
Military Hospital of Metz, an abstract of which is published 
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On Uie MozYiwiits of' Cumj/Iior upon Wuter, ^c. 
in a latiB numlwr of the Journal dc Pharmacie. Wc shall ex- 
tract from il at present only the parts which relate to the sub- 
ject of this article. 

On the Motions of Alloys of Potassium in contact with Waitr. 

A Jiragvtent of potassium thrown upon water, turns and 
n^ritates itself at the surface hke a piece of camphor; but a 
fragment of the alloy, which, being heavier than water, falls to 
the bottom, does not lend us to anticipate similar motions. M. 
Serullas, liowcver, observed one of the fragments moving 
imder water in a areolar direction ; and he remarked that its 
progress was always opposite to that part of its surface from 
which the greatest quantity of hydrogen was disengaged, — a re- 
suit which he presumed was analogous to that whicli Benedict 
Prevost ascrilKHl to the efBuvia of camphor, and confirmed his 
opinion in opposition to that of Venturi, Carradori and others. 

In order to examine this point, M. Serultas threw some of 
the alloy, coarsely pulverised, into a mercurial bath, cover- 
ed with a slight film of water. All these particles, from 
the variety of their iorms, the separation more or less complete 
of the metallic lamina; which com]x>sed ihem, and which per- 
mitted the water to penetrate more or less readily, instantly 
assumed different motions, more energetic and more varied than 
those of camphor, but leaving no doubt respecting the analt^ of 
the cause which produced them, In the cose of camphor, says 
M. Serullas, it is an effluvium of its own substance, and in the 
ease of the alloy, it is an effluvium of hydrogen ; and in both in- 
stances the motion is impaired by the resistance which the 
effluent matter experiences in the media into wliich it is pro- 
jected. 

M. Serullas observed, that in proportion as the potas^um of 
the alloy was converted into potash, the debris of the antimony 
and of the carbon formed at the surface of the bath a specie; 
of black unctuous coating, which restrained the motions of the 
undecomposed fragments. He found, however, thot they re- 
sumed their wonted vivacity by removing this pellicle; and in 
order to put into full activity those which had become station- 
ary, and were not exhausted of their potassium, ho had only to 
break them in pieces. 




On the Movcmcntt ofCampltor upon Water, i^-c. 3i)l 
This effect of the pellicle reminded him of llial of a drop 
-oil, which, as Vcnturi observed, luddcnly paralysed llie mo. 
tions of the camphor, when dropjied upon any part of tlit- 
aqueuuE surface. Dissatisfied, iioivever, with tlie cxplanaliuiis 
of this singular fact, M. Serullaa supposes, tliat the cain[)hotic 
emanation was dissolved bv the oily substances expanded over 
the water, and that this ibssolution taking place on every part 
of the chain, formed hy the camphoric molecules, propagates 
itself more and more, and prevents the reaction which produ- 
ces the motion. The inactivity of camphor placed upon water 
Ppregnated with a fat matter, he explains in a similar man. 
'• 
I the Motions t^ tlie AUtn/ qf Folutsium and Bismuth upon 
Mercury. 
This alloy moves with great volubility on a bath of mercury, 
whether it be covered with water or not. In both cases it 
exhales such a strong smell of garlic or phosphorus, that it 
cannot be ascribed merely to the small quantity of arsenic in 
the bismuth, but to a particular modification of the hydrogen 
pi-oduccd. 

M. Serullas remarks, that during the decomposition of this 
alloy upon mercury, it forms at the surface of the bath a black 
pellicle, (found by analysis to be a mixture of the oxide of bis- 
muth and charcoal) ; that tliis pclhctc is attracted by metallic 
substances, and not by those which are not metallic ; that if a 
plate or rod of zinc, iron, copper, brass, silver, or even bis- 
muth, touches the water of the bath, no attraction is exhibited, 
but that if it penetrates to the mercury, the black matter 
gpiings upon the metal with the rapidity of lightning, and even 
to a great distance, — a phenomenon which he ascribes to the 
electric state of the black matter. 

The agitation of the alloy of potas^um and bismuth, docs not 
appear to him to be owing to the amalgamations of the potas- 
sium, but to the disengagement of hydrogen, resulting irom the 
decomposition either of the atmospheric water, whose accumu- 
^jtfion round each fragment becomes instantly visible, or of that 
Hjdpntaincd in mercury, more or less moist. 
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On the ifovcme7ils of Camphor upon ^atcr, ^c. 
M. SciiiUas ascribes the impetuosity w'uli wliicli potash moves 
upon water to the rapid emission of the Iiydrogen wluch is pro- 
duced. In order to prove this, he put portiona of tlie alley of 
potassium and bismuth under a receiver of dry atmospheric 
air, and reversed upon dry mercury ; the alloy remained sta- 
tionary, and was quietly dissolved in t}ie mercury. Other pieces 
were plaee<l in the same manuer under another recover, and 
were left for a sufficient time to establish their immoveaUJtty. 
As soon as two drops of water were thrown into the air across 
the mercury, the fragments began to move with their accustom- 
ed velocity. The same effect was obtained by subBUtuting in 
place of atmospheric air dry azote, or oxygen equaUy dried. 
Similar results were obtained by substituting potassium in place 
of the alloy. M. Scrullas now placed a capsule containing 
mercury, upon which he had put some fragments of the alloy, 
and having introduced it under the receiver of an air-pump, 
the fragments instantly expired as soon as the air was with- 
drawn, and were reanimated by its introduction. 

On ike Motion of the Alloys of Potastmm and Lead, Potassium 

and Tin, and Poiass'mvi and Iron, u^pon Mercury. 

The two first of these alloys are decomposed with difficulty 
when in contact with water. No doubt, however, the semtted 
contexture of these metab protects tlie potassium from the aque- 
ous fluid. When they are thrown on mercury, however, they 
«re soon set in agitation, their motion gradually increases, and 
they acquire a still greater velocity, if water is poured upon it. 

When the alloys have disappeared from the surface of the 
bath, and have left only a black and unctuous water, M. Se- 
ruilas observed, that they occasioned starts which raised the 
pellicle with a species of explosion, and he supposed this to 
be part of the amalgamated potas^um which decomposed the 
water in the mass of mercury. 

M, Serullas likewise remarked, that the alloy of potassium 
and iron turns like the other alloys upon a bath of mercury 
covered with water ; and he informs us, that all that he has iwA 
of the alloys of potassium is equally ap^ilicable to tliose of so- 
dium. 
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AT. XXX. — An attempt to Analyse &e Automaton I 
^player ofM. De Kempelbk. 

L HE title prefixed lo this article, is that of a very interesting 
ftnd ingenious little work, just published, which has scarcely 
reached us in lime to enable us to present a satisfactory analysis 
of it to our readers. 

The Automaton Chess-Ptayer of Kempelen was introduced into 
England by its inventor in lT83,and has, during the last two years, 
been exhibited in various parts of England and Scotland, under 
the direction of M.Maelzel, The interest which it excited is freslt ' 
in our recollection ; and the public opinion is pretty equally di- 
vided between the two theories, of its being a piece of real ma- 
chinery, directed by the exhibitor, or a piece of ingenious decep- 
tion, under the controul of an internal agent. If the impossi- 
bility of a cbess-playcr being concealed in the machine had been 
thoroughly established, we should have had no hesitation in con- 
adering magnetism as the moving power ; but a very narrow in- 
spection of the apparatus soon satisfies us that there is room 
ftw a living being ; and that while this appeared to be the case, 
, there was no occasion for calling in the aid of more complex 
machinerj'. 

The author of the present work has, we think, demonstrated 
the truth of this opinion, with a degree of sagacity and in- ~ 
genuity of no ordinary amount ; and he has shewn, by a series 
of drawings, how a JtiM gromt man may be concealed in the 
machine, and may tal<e the succesave positions which are ren- 
dered necessaiy during the preliminary stratagem, as well as du- 
ring the progress of the game. We shall endeavour, ui the follow- 
ing extracts, to exhibit tlie prindpal arguments which he employs. 

" The annened drawings (Plate X. Fige, 1. and 2.) represent the 
general appearance of the machine. It runs on castors, and is ei^ 
ther seen on the floor when the doors of the apartment are thrown 
open, or is wheeled into the room at the commencement of the ex- 
hibition. 

" The exhibitor, in order to shew the mechanism, as he informs 
the spectators, unlocks the door (A, Fig. I.) of the chest, which ex- 
poses to view a small cupboard, lined with black or dark coloured 
cloth, and containu>g different pieces of machinery, which seem to 
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occupy tlic whole spuce. He nest opens the door (B, Fig, 2.) nt 
the back oi' the amne cupboard, and holding a lighted candle at the 
opening, still further exposes the machinery within. The candle 
Ming withdrawn, the d»K>r (B) is then locked. The drawer (G, G, 
Fig. 1.) in the front of the chest is then opened, and a set of chess 
men, a small box of counters, and a cushion for the support nl' 
the Automaton's arm, are taken out of it. The exhibitor now 
opens the two front doors (C C, Fig. 1 .) of clie large cupboard, and 
the back door (D, Fig- S.) of the same, and applies a candle, a» 
in 'the former case. 'Jhis cupboan! is lined with cloth like the 
other, but it coiUaiiis only a few pieces of machinery. The cheat is 
now wheeled round, the garments of the figure lifted up, and die 
door (E, Fig. 3.) in the trunk, and another (F,) in the thigh, tie 
opened. But it must be observed, that the doors (B and D) are 
Closed. 

" The cheat is now restored to its former position on the floor ; 
the doors in front, and the drawer, are closed and locked ; and the 
exhibitor, afrer he has occupied some time at the back of the chest, 
in apparently adjusting the machinery, removes the pipe from the 
hand of the figure, winds up the works, and the Automaton be^ns 
to move." 

After pointing out the extreme difficulty of executing ihe 
movements of the chess player by machinery alone, and the es- 
Ireme probability of a deception, from, the eagerness of the ex- 
llibilor to diaplay a part of the mechanism at one time, and hi& 
studied concealment nf it at another, our author deduces an ar- 
gument in favour of liis opinion, from the regular and undevi- 
ating mode qfdisclo3i?ig the interior of the chest; and he shews 
tliat the various facts which have been observed respecting the 
winding up ofih^ inachine, " afford positive proof that the ajds 
turned by the key is quite free and unconnected either with s 
spring or a weight, or any system of machinery.'" 

The author then proceeds to point out a method by which 
any person well skilled in the game, and not exceeding the or- 
dinary stature, may secretly animate the automaton, and imitate 
the niovements of the ches.s-p!ayer. This method will be easily 
understood from the following extract : 

" The drawer (G G, Fig. 10.) when closed, does not reach tj the 
back of the chest ; it leaves a space (O) behind it, about 1 tool S 
indies broad, 8 inches high, and 3 feet 11 inches long. This space 
is never exposed to view. 

" The small cupboard is divided into two parts by the door or 
screen (I, Fig. 6.) which is moveable on a hinge, and is so contrived 
that when B is closed, this screen may be dosed also. The ma- 
chinery ( H) occupies the whole of the front di>'ision aij far as 1 ; the 
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hinder diviBion is nearly empty, and oomniimicnteB with the (pace 
behind the drawer, the floor of this division being removed. 

" The back of the great cupboard is double, and the part (P, Q,) 
to which the quadrants, &c. are attached, moves on a joiot (Q), at 
the upper part, and forms, when raised, an opening (S) between the 
two cupboards, by carryinf; with it part of the partition (R), which 
ia composed of cloth stretched tight. Fig. 1 0. sliews the talee hack 
closed. Fig. 11. shews the same raised, forming the opening (S) 
between tlie chambers. 

" When the trunk of the figiore ia exposed by litUng up the dress, 
it will be seen that a great part of it is occupied by an inner trunk 
(N), which passes off towards the back in the form of an arch, 
(Fig. 2.) and conceals a portion of the interior from the view of the 
spectaturs. This inner trunk opens to the chest by an aperture 
(T, Fig. y.) about I foot 3 inches high, by 1 foot broad. 

" When the false back is raised, the two chambers, the trunk, 
and the space behind the drawer, are all connected together. 

" The player may be introduced into the chest through the sliding 
panel (U, Fig. 6.), at the end. He will tlien elevate the false back 
of the large cupboard, and assume the posltinn represented by the 
ciotte<l lines in Figs. 3. and i. Every thing being thus prepared, 
■' the chaiui's wound up," and the exhibitor may begin his opera- 
tions by opening the door (A). From the crowded and very inge- 
nious disposition of the machinery in this cupboard, the eye is un- 
able to penetrate far beyond the opening, and tlie spectator is led 
to conclude that the whole space is occupied with a similar appara- 
tus. This illusion is strengthened and confirmed by observing the 
glimmering light which plays among the intricacies of tlie ma- 
chinery, and occasionally meets the eye, when the lighted candle i> 
held at the door (B). A fact, too, is ascertained, which is e(]i]BUy 
satisfactory, though for opposite reasons, to the spectator and the 
exhibitor, viz. that no opnke body of any magnitude is interposed 
between the light and the spectator's eye. The door (B} must now 
be locked, and the screen (I) closed, which being done at the mo- 
ment the light is withdrawn, will wholly escape observation. 

" It has been already mentioned, that the dour (B), from its oon- 
struction, closes by its own weight; but as the player's head will 
{iresently be very near it, the secret would be endangered, if, in 
taming round t!ie chest, this door were, by any accident, to fly 
open ; it becomes necessary, therefore, " to make assurance double 
sure," and turn the key. If the circumstance should be observed, 
ft will probably be considered as accidental, the keys being imme- 
diately wanted for tlie other locks. 

" The opening (B) being once secured, and the screen (I) closed, 
the successof the experiment maybe deemed complete. The secret 
is DO longer exposed to hazard ; and the exhibitor is at liberty to 
shape his conduct in any way he may think most likely to secure * 
the confidence of the spectators, and lead them insensibly from tlie 
main object of ]>ursuit. The door (A) may safely be len open ; 
this will tend to confirm the opinion, which the spectators probulily 
fonncd on viewing the candle tlirough this cupboard, that no per> 
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mm was coticealeil within it : it wiil further assure them that »>• 
thing can pass in the interior without their knowletlge, m langn 
this door continues open. 

" The drawer stands next in the order of succession ; it is oj>en- 
vd, apparenily, for tlie purpose of taking out the chess men, cuwitm, 
&c- but reaUy to allow time for the player to change his position, 
(see Fig. 5.) and to replace the false back and partition, preparatory 
to the opening of the great cupboard. 

" The machinery is bo thinly scattered over this cupboard, thd 
the eye surveys the -whole space at one glance, and it might seem 
unnecessary to open a door at the back, and to hold a lighted candle 
there, as in the lormer instance ; but the artifice is dictated by sound 
policy, which teaches that the exhibitor cannot be too assiduous in 
affording facilities to explore every comer and recess, which, he well 
knows, contains nothing that he ts desirous of concealing. 

" Tlie chest may now be wheeled round for the purpose of tbew' 
ingthe trunk of the figure; leaving, however, the front doors of tbe 
great chamber open. The buncli of keys, too, should be suffered \o 
remain in the door (D) ; for the apparent carelesancBs of such a pro- 
ceeding will serve to alky any suspicion which the circumstance of 
locking the door (B) might have excited, more especially as the two 
doors resemble one another in point of construction, 

" When the drapery has been lit^d up, and the doors in the 
trunk and thigh opened, the chest may be returned to its former si- 
tuation, and the doors be closed. In the mean time the player 
should withdraw his legs from behind the drawer, as he will not so 
easily effect this movement after the drawer has been pushed in. 

" Here let us pause a while, and compare the real state of the 
chest at this time, with the impression which, at a similar period of 
an exlnbition of the Chess-Player has generally been left on the 
minds of the spectators; the balk of whom have concluded that 
each part of the chest had been successively exposed ; and that the 
whole was at that time open to inspection : whereas, on the con- 
trary, it is evident that some parts had been entirely withheld from 
view, others but obscurely shewn, and that nearly half of the chest 
was then excluded from their sight. Hence we loarn how easily, 
in matters of this sort, the judgment may be led astray by an artful 
combination of circumstances, each assisting the other towards the 
attainment of one object. 

" When the doors in front have been closed, the exhibitor may 
occnpy as much time as he finds necessary, in apparently adjusting 
the machinery at the back, whil^ the plavei' is taking the position 
tiescribed in Figs. 7. and 8. In this position he will find no diffi- 
culty in executing every movement required of the automaton : his 
bead being above the table, he will see the chess-board through tlte 
waistcoat as easily as through a veil ; and his left hand extending 
beyond the elbow of the figure, he will be enabled to guide its hand 
to any part of the board, and to take up and let go a chess man with 
no other " delicate mechanism" than a string communicating with 
the finger. His right hand being within the chest, may serve lo 
keep in motion the contrivance for prwlucing the noise, which is 
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heard during the moves, and to perform the other tricks of 
the liead, tapping on tlie chest. &c. 

" In order to facilitate the introduction of the player"; 
into the arm of the figure, the latter is obligef! to be drawn back, 
words ; and to account for, atid conceal this strained attitu<le, a pipe 
is ingeniously placed in the automaton's hand. This pipe must not 
be removed till the other arrangements are completed. 

" When all is ready, and the pipe removed, the exhibitor may 
turn round the winder, to give the impreasion to the spectators of 
winding up a spring, or weight, and to serve as a signal to the 
player to set the head of the automaton in motion. 

'■ The above process is simple, feasible, and eflective ; shewing 
indisputably thai the plienomena may be produced without the aid 
of machinery, and thereby rendering it probable tliat the Chess 
Flayer derives its merit solely from the very ingenious mode by 
which the concealment of a living agent is ejected." 

The author has added five Litht^apliic Plates, containing 
various methods of covering tlie chess-board with ihe Knight's 
moves, botli terminable and interminable. 

He !ias given the methods of iEuler, M^an, Demoivre, and 
Montmort, and has added many new and very beautiful ones of 
his own. Several of these are upon paraliclogranis less tlian the 
chess-board; twospecimensof»hich are given in Figs. 12. &13. 

Ei'plafiatioji of Plate X, 
" Fig-1. A perspective view of the Automaton, seen in from, ivith nil ihc Joia-s 

Ihrown open. 
" Fig, S. An devatiOD or the buck of Ihe Aulnmaton. 
" Fig- 3. An elevation of the front of the chest, the doited lines rqneseiiUng the 

player in Ihe first poailion. 
'^ Fig. 1^ A side elevation, sheu'ing the player in the same position. 
'' Fig. 5. A front elevation, shelving the second position. 
■' Fig. e. All horiwmtal seMion through the line WW, Fig. i 
" F%, T, A front elevation, shewing the third position. 
" Pig. 6. A side elevation of the same position. 
" Fig. 9. A vertical section through the line XX, Fig. 8. 
" Fig. 10. A vertical section llirough the line YY, Fig. 7. shewing Ihe ftlse back 

■' Fig- I L A similar eection, sheniitg the false back raised. 

Figi 1!- and 13- Shew the author's method of covering with the Knight's mme 
parallek^iams leu than the cheis.board- 

Thefoilomng Letters of Heference arc empio^cd in all Ihe Fipirei. 
A Front door of Ihe small cupboard, 
B Back door of dillo. 
'6C Front doors of large cupboard. 
"* Back door of ditto. 

Door of ditto. 

Door in the Ihigli. 
GO The drawer. 
H Machinery in fr^nt of the smiill cupboard. 
I Screen behind the machinery. 
K Opejiijig caused by the removal of pan of the floor 
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in >he floor of Ihe laige fap> 



1. A l>oi which serves to cnnrelil an opi 

boBTd, tnaAi in ^rililale Ihe Cast 

teat for the lliird jiosiliaii. 
M A sjrailnr !k» tii receive Ihe toe* of tlie player iti ihe first posil 
N The inner chest, filling up part of Ihu 
« The space behind Ihe drawer. 
PQ The fal« bact taming on a joint at Q 
It Paiiof the partition Bwrned of iloihsiretrhed light, which is carried ttp *) 

Ihe lUec back, to form the opening between the chambers. 
S The opening between the chftmbers. 
T The opening connecting the trunk and chesl, which is partly cnnceaWb) 
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Art. XXXI. — ObservatUma on Vu Natural Hisforij and Sine- 
iurc of the Proteus Angvintut. By Sig. Conhgliachi nnd 
Dr RrstoNi. With a Plalf. 

X HE Protais Aiigumux is an aiiimal iliat has mucfi excited 
the curioaty of zoologistii, and many points in its natural histo- 
ry and anatomy still remain undecided. Of late tliis ammal 
lias been examined with far greater minuteness, and under much 
more favourable drcumstances than heretofore, by two Italian 
naturalists of distinguished ability; and the results of their la- 
bours have been ^ven to the world in a work, entitled, " IW 
I'roteo Anguiiio di Laurenti Monografia, puhUcata da /"irfni 
Configliachi, Frofessore Ord'maria di Fiska neUa Imperiait 
lie^a Universita di Favia, e da Maura Ruscon'i^ Dottore « 
Medicina e Fublico Ripetitore di Fisialogia.^ — Favia, 181ft 
This work is illustrated by excellent engravings, from most te- 
curate drawings by Dr llusciini liimself ; and as only a few to- 
pies of it have yet reached this country, perhaps an abridged 
account of the labours of these ingenious naturalists, which bme 
to much contributed to clear up the doubts respectiiig this ran- 
giilar animal, may not be unacceptable to such of the readers w 
the Philosophical Journal as lake an interest in such subjects, 
and have not the opportunity of consulting the original work- 
It appears tliat the first knowledge of this animal was com- 
miuucated to the publiL- by Dr Laurenti, in his SyiwpsU Rep- 
fHium, about the year 1768. A fuller description of it was pu- 
blished by 15r Scopoli in 1772 ; and in the new edition of the 
Si/</lem/i Natiirtf of l.inim'us, edited by Gmelin, notice is Ukctt 
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of the Protcvi Anffuuvus. 
r ihis Ilcnnaiut and Sclircibers wrote on the Pro- 
BiiB, but described onl^ iis external partSj and contributed no- 
tlling to clear up the many doubts and conjectures respecting 
In this state of uncertainty, Dr Schreibers first had recourse 
D anatomy, as the only satisfactory mode of gaining correct in-, 
ormation : but unfoilunately lie possessed only three Protei,- 
■viiich had been seiit to him tram CarnioJa, preserved in spirits ;> 
■which circumstance precluded him from giving that complete' 
l^inibrmation which might otherwise have been expected ii-om so 
inent a naturalist. His description was published in 1801} 
1 among many excellent observations, he points out the stri- 
5 differences of finrm in the lungs of the Sirena kicertina, 
tnpared with those of the Prolata*. Next to Schreibers, we 
I notice two zoologists of the highest celebrity, MM. 
Buvier and Rudulphi, both of whom examined the internal 
■ucture of this animal. The former tirst discovered, and ac- 
ately described the organs of generation in the female, and 
tablished, on a solid foundation, that the Proteus was not a 
-va, as many bad supposed, but sl perfect animal ; sn opinion 
T generally followed, and confirmed by tlic recent observa- 
8 of Kiidolphi, who has described the generative system in 
s male, and communicated observations on the globules of th(> 
id, which, in this animal, seem to be of an unusually largti 
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wo Obaervaiions tm the Natural History 

The Prot«ii3 Anguinus lives aiid multiplies in tlie water o( 
certain subternuiean caverns of Cariuola. The province in 
whicli these ea^'ems occur is divided by a diain of mountmns o{ 
secondary or transition limestone, on which rest many hills of 
posterior formation. Both in tlie mountains and liills ore inaoy 
caverns and auhterraneoua passages stretching in various direc- 
tions, and lying in different places. These caverns communi- 
cate witli one another, so that the water first collected in tlioee 
at a higher level, falls down and circulates through Kubterrane- 
ous channels, till it settles in the lower caverns, some of whidi 
are of vast size and depth. Two of the most remarkable of 
these caverns are situate near Adclsberg, a village lying mid- 
way between Trieste and Lubiana. One of them, called the 
Caveni of Adelsberg, is close to the village, and the other, 
uamed the Caveni of Maddatcna, is only a few miles distant, 
It is in this last that tlie peasants at present go to fish for Pro- 
tei. On the Sd of August 1816, the autliors, attended by three 
peasants, furnished with torches, and with a small net in the 
sliape of a bag, fixed to the end of a staff, prepared to enter 
tliis cavern. At 5 o'clock a. m., the temperature of the exter- 
nal air at the mouth of the cavern was 48° Fahr', As they de- 
scended, they pa.'ssed through spauous apartments, some of 
them clothed with stalactites and calc-spar, which reflected with 
great brilliancy the light of the torches, and exhibited a mag- 
iiificent appearance. Others appeared like pits of mud, whicli 
rendered the walking very inconvenient. At length they reach- 
ed a stagnant pond, about SO feet broad, and at a depth below 
the surface of about 170 toises. In this pond they saw one 
proteus, but tUd not succeed in taking him ; and from the 
water being turbid, and in too great quantity, in consequence 
of heavy rains the day before, they were obliged to reascend, 
after having Iwen two hours in the cavern, without taking a 
single proteus. The temperature of the water in this pood 
was £5°, and that of the air of the cavern was stationary al 

• In the original, iho iem|ierBturcs are giien according lo the scale o( Bmu- 
mut, which ore liere converted into Ihe corresponding degree of Fahrellhwl. As 
KTHt precisian is not neccstmrr, Ihc ncarei^l vkidi nuinliursuf Puhreiilicil lire taken. 
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S4''.5, wliUe tlie thermometer, lett in free air at the mouth of 
the cavern, had risen from 48° to £i9''- The specific gravity of 
the water in the jwnd was to that of distilled water, at the 
temperature, as 101 °.5 to \W. These animals are found 

other pits of stagnant water in Carniota and elsewhere. Tlio 
protei described by Laurenti and Seopoli were not procured 
the Lake of Zirknitz, as has been commonly represented,' 
tior from any of the caverns of Carniola, but were found acci- 
dentally by the peasants in small puddles of water near the 
moutlis of certain caverns, a little distant from Sittich, on the 
road to Newstadt, in Lower Carniola, cast out of the caverns 
probably by the overflowing of their water after heavy rains. 
It was not till the year 1797, that these animals were discover- 
ed in the caverns ol' Moddalena. At present, the peasants of 
Adelsl)erg, when the season suits, go to Ush fur them, and pre- 
serve them alive, till they sell them to the curious who vimt 
Carniola, or convey them to Trieste, where they are sold iisf 
the small sum of two or three lire each. 

Regarding the form and habits of the proteus, the authors ob, 
serve they shall be brief As to externaiyorm, the accompanying 
figure, (Plate XI ,) drawn with alt posahle care and attention, 
will much more clearly make it known than any words can do; 
and on this point, therefore, they profess to note down only such 
things as could not be ejchibitcj by a figure, or which the 
draughtsman could but imperfectly represent. With regard to 
habits^ — to describe these wiih minuteness and perfect accuracy, 
it would be necessary to observe the animal in its native caverns, 
, in the state of captivity in which it has been seen by 
They will faithfully state, however, all they have ob- 
ed of these animals, while kept in vassels within doors for 
more than two years : and from the observations thus made, 
and from comparisons between the proleus and aquatic salaman- 
der, will deliver the best judgment they have formed of thdr 
habits and way of life. 

The authors are not able to speak positively either of the age- 
or of the size at which these animals arrive. None of the pro- 
tei seen by them cxceedetl 19 inches in length, and the smallest 
they have heard of was only four • : It was seen by Dr Pockel^ 

vol.. IV. Ko. 8. APB1I. 1821. c 
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it less estimable lor his leanuii||^^H 
for the suavity oJ' his moDiiers. Tberc is reason to l^^^^| 
that, when at (heir full growth, thi^y reach to 14 'lUv^^^l 
even more. That described by Schmbers ui 1801 vi^HP 
inches in length. With regard to age, ibere is reason to wnT 
they are pretty long lived ; for the Archduke John of Austria, 
a Kealous cultivator knd liberal patron of natural science, 1 
in a subteiTanean grolto, conatrucled tor the purpose, s 
these animals, one of which lived eight years, and i 
size greater than ordinary. 

When viewed alive, and in water, the body of the proteoT 
appears at first of a eyhndrical form, but when more atteniiWy 
xun'eyed, it is seen to be somewhat fiatiened on the sides, espe- 
ciaJlj- towards the tail, wliich, beyond the lower limbs, i» redu- 
ced at length to the shape of a spatula. The back and he&d 
of the animal are of a whilish-red colour, which, on the sides 
and tail, inclines to violet. The belly, on the contrary, is 
white, though even there, in the region of the liver, it has a 
bluish cast, like that of the human veins, seen through a very 
fine and delicate skin. An illustrious writer, who had observ- 
ed a proteus only aiWr having been kept in spirits, has describ- 
ed the skin as very opaque ; but we, say the authors, who have 
serai many protei alive, can with confidence affirm, that bo far 
&om bdng opaque, the skin of these animals is, almost beyond 
belief, transparent, — to such a degree, indeed, thai the coknirs 
or tints, aa painters express it, are so very diaphanous, that, to 
represent it by words, is quite impossible, and by the pencil 
sufficiently difficult. Those unacquainted with painting may 
doubt our assertion, but those the lea^it instructed in that ait, 
and who know by experience how difficult it is to imitate s 
diaphanous tint, will remain painfully convincud of this, wheu 
told that the diaphanity of the tints of the Proteus Atigninus 
(be the human skin as white, morbid, and subtile as you please) 
exceeds by far that of the colours of tlie human body. But 
the flesh-coloiu" of this animal in course of lime changes ; and 
this happens more or less quickly, according as he is more at 
less exposed to the light. From whitish-red the skin passes by 

' TJxE aulhors employ llie old Prench meamtes. 
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Agrees to violet; so that to preserve the natural colour, it is, ,1 

necessary to keep the animal always in obscurity, fl 

The skin of this reptile, like tliat of eels, is every where be- I 

smeared with a viscid mucus ; and when incwed with a lens, it J 

is observed to be studded with minute reddish spots, and wltli I 

innumerable pores. By reason of this niucosity, the proteus I 

eaaly slides out of the hand, and while alive, is with difficulty . ■ 

fixed down to any substance for the purpose of dissection. In ■ 

attempts to do this, say the authors, we have destroyeil many I 

protCT, and have observed, that, when about to die, the body I 

has become covered with so much mucus, tliat it appeared diffi- I 

cult to believe how they were able to afford it. I 

In enumerating the external organs, the authors pass over for J 

the present the eyes and gills, till they come to descril>e anato- I 

mically the organs of sense and of circulation. As to tlie mouth, I 

it differs from thai of other reptiles. The superior lip, after co- ■ 

vering the teeth, is continued a little downward over the inferior I 

one in front ; and, on the other hand, the inferior lip is conii- I 

nued upward over the superior one on the sides of the motith. 1 

The size of the head and tail is, in some protei, larger in propor- I 

tion to the body than in others, depending probably on the rela- J 

tive age of the animal, and not on particular seasons, as is the I 

case in the aquatic salamander. I 

When a proteus that has been kept some time in darkness is ^ 

observed with caution, he is always found to be resting quietly 1 

at the bottom of the vessel, and in the portion nearly repre- I 

sented in the figure. But if the vessel lie quickly uncovered, I 

he suddenly begins to move, is much a^tated, and seeks always I 

that part of the vessel which is darkest. If now that part of the I 

vessel be exposed to the light, the animal agiun begins to move, I 

and soon his gills assume a redder tint, and the rest of the body I 

also becomes of a redder hue. In fact, the light gives pain, J 

and the animal exerts himself to avoid it. This difiposition to fl 

escape from light is the more remarkable, as the eyes of this ■ 

animal are incredibly small, and so buried beneath the skin, that I 

a person even apprized of iheir situation, must use great dili- I 

gence to discern them ; whence those are not without excuse ■ 

irilo have denied altogether the existence of these organs. I 
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Thifi reptile feeds on worms, small bivalves, and & 
this he resembles t)ie salamander, but he bears fasting much 
betler, being able to live two years and even more witbout ^ 
ment. When taken from bis natural liabitation, and exposed 
to the vicissitudes of the season, like other perfect reptiles, he 
bides himself during winter, is inert, and refuses food. 

The proteus does not live long if he is token out of the water. 
Wlien he becomes dry, he tUes more or less quickly, according 
as the season is more or less warm, being k'ss able to sustain Bfe 
under such circumstances than fishes. But if the proteus dia 
more speedily wbcn out of water ; in water, on tlie coijtrary, he 
lives better than fishes, since, caUria paribus, be has not sut:h 
frequent need of a renewal of the water as fislies have. When 
placed in a small vessel, in water at the temperaliire of 63°.^, 
tJie proleus, like fishes, rises at time* to the surface to take ia 
nir by the mouth. In doing iJiis, be opens his mouth as wide 
as he is able, and again rejects the air very quickly through the 
branchial ajjertiu"es. In the act of taking in air, and passing it 
through tliese apertures, he makes a certain noise, not unlike 
Uial made by a syringe, when a little air insinuates itself with 
the liquid into the [ube; but when the animal is removed from 
tlic water, and then inspires air by the mouth, this noise is not 
liearil. In the escape of the air by the brancliial apertures, when 
the animal breathes in lur, some minute bubbles remain attach- 
ed to the margins of the apertures, or to the roots of the pQ&i 
and the gills tlicmsclvcs collapse and fall down against the ndes 
of die head. On the contrary, when tlie air is received ii 
mouth while the animal is in water, it escapes freely tl 
branchial apertures, and rises in bubbles to the surface. 
The necesaty of inspiring air from time to lime, is i 
less great, according as the tvater is mure or less impure ; and it 
has a more direct relation to t)ie temperature than to the quan- 
tity of water. It is greate.u wlien the animal is removed from 
the water; he is then seen to take in air, and reiterate this ope^ 
ration ; his breathing becomes weaker, and at the cud of two or 
three hours lie ceases tn breathe. But if the water of the vessel 
have the temperature of G'S^'M, and be also frequently n>newed, 
he then has no need of rising lo the surface to inspire air, and 
this is still less necessary if the water be in large qnantitv, ur 
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gently flowing, The aulhora enclosed a proteus in a box, per. 
foisted with holen, which was tlten sunk iu a, large lake, and 
kept for three months and a half beneath the surface. At the 
end of this lime, on examining the box, the animal was found 
extremely lively, which clearly shewed, tliat submersion in wa- 
ter for so long a period had in no way injured its vital economy^ 
The temperature of the water, through the whole period, va- . 
ried little firom 66°. But if the temperature be under 54% say 
from 45° to 48°, it is of little consequence to the proteus whetha? 
the water be much or little, fresh or stagnant, since at so low a 
temperature, he remains always as if immorcablc at the bottom 
of the vessel; and never comes to the surface to inspire air. Fof 
four months together, two protci have been kept in a small ve^i 
sel of water of the temperature from 43° to 46°.5, and have li- 
ved very well, although the water has not been once changed. 

In the ordinary act of chan^ng the water in which the ani-* 
mals arc kept, if the fresh water be of a lower temperature thail 
that which it replaces, the proteus becomes somewhat pale, an3 
the gills, previously of a vermilion hue, turn pale, and collapse 
in an instant. This observation can, however, be made only in 
summer ; for in winter, when the temperature is from 45° to 
48% if the proteus be placed in obscurity, and left perfectly 
quiet, the gills are always pallid, collapsed, and very siaall; 
and, should he be even molested, they do not appear so branch- 
ed or red, as we see them when in a temperature varying from 
68° to 72" ; in which case, if the animal be at the same time 
well nounshed, the gills are always in the erected state repre- 
sented in the drawing. Should the water be riused succesavely 
to T7°, 88°, or 104°, it is observed, that at 88° the animal h 
much disturbed, expels bubbles of air through the branchial 
apertures, moves rapidly in the vessel, and attempts to escape : 
the g^lis become very red, and are so turgid with blood, that 
their points are turned upwards. And when the temperature is 
carried to 104°, the distress of the proteus Is very great : he 
makes such movements and contortions of the body as if about 
to die, but which soon cease, if the temperature be reduced to its 
proper point. Hence it seems, that the proteus is not able to 
live long in a temperature much above 77° 
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Desci-'iplion Mui Usi: ofUw Appuralus employed 1 
With rvgard to (Jie faculties of sense, tliose of hearing Riid 
seeing appear to be very weak ; but ihose of touch and of smell, 
particularly the latter, exciuisitely itcute. When some small 
fishes were put into the vessel a>ntJUDing a proteus, it was atnu- 
sing to sec tlic animal direct his sooiit towards his prey, thgugh 
he could not possibly see it, and aAerwards si^zc it miJi the 
greatest celerity wiien a fihh paeiicd near liim. But it maybe 
asked, if the sense of sight be so weak, why is it that this aid- 
inal lo anxiously avoids the light ? It is probxble that theasi» 
slant desire of nbRcuiity arises from the jiainl'ul action of li^t, 
not on ihe eye, but on tlie skin. From the esperimeols, how- 
ever, of i^ig. Rudolpht, it appears that this animal may^ in liiu, 
be brought lo bear the presence of light 

In a future cum muni cation, I pniptjse to esliil^ a genenl 
sketch of the anatomy of this animal, more parUcularly of its dr. 
culating and respiratory organs, iUustraled by a lew figureBfrom 
tlie beautiful engravings with which the authors have adorned 
their work. A. Z> 

EdIN'EURGII, ) 

January 20. 1821. ) 

Art. XXXII. — Dtsaipllon and Use of' ike Aj)paratta e»- 
plm/ed by M. Ampere in his Eiectro-MagneUc reaearxHe*- 

XIaving already laid before our readers a brief account of th" 
researches of Ampere on the mutual action of two electrical cur- 
rents, we propose at present to give a general description of 
the very ingeninus apparatus which he employed. 

The first memoir of this eminent philosopher, a eo|^" of wtodl 
has just reached us, is eotided, " On, the action eami^ «pu« « 
electrical current hy another current, hy the terrestrial ^(Aci^ 
by a hadstofie.'" 

It is divided into three sections, 

I. On the mutual action of two electrical currents. 

II. On the direction of electrical currents byUie actlor 
terrestrial glolie. 

III. On the mutual action between an electrical conducti^ 
and a loadstone. 

The apjiaratus which M. Ampere employed in cximiining lli^ 
mutual action of elcktrical currents, is represented in T 
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Fig. 1. It is inclosed in a gloRS cage, and rests upon a pede»> 
tai mn. Without this cage are arrangetl four cups of liox- 
vood, B, S, T, IJ, for holding the mercury, in which are plunged 
the brass wirL-s which traverse the cage, and which ai'e 
to four supports M, N, P, Q, of which M, N, carry the fi; 
conductor AB, which may be placed nearer to or furth« ft 
the other, by shifting the supports in the grooves I, J, wl 
they can be Used by screws under the pedestal m n. The otl 
supports V, Q arc terminated by steel ai)iH X, Y, large enoUj 
to hold globules of mercury which are placed in them, aud 
which are plunged two swcl points attached lo copper box) 
E, F, which receive the two extremities of a glass tul>e OZ^ 
having at its middle another copper Iwx, to which is soldered a 
copper tube V, in which the rod of the counter-weight H slides 
This rod is bent, as shown in tlie figure, in order to sliitl the 
centre of gmviiy of the moveable part of the apparatus by tui 
ing the t»ent ri>d alK)Ut its own axis in the tube V. Thi 
ports P, Q may be placed at different distances, by shding thcnr 
in the gnwve K, L, and rai^ be fixed by screws underneath. 
To E and F is soldered the brass wire ECDF, the part of 
which CD, immediately above AB, and parallel to il ■, is called 
the moveable ccmductor. 

In using this apparatus, the atnductors AB, CI) are placed at 
die required distance, by putting tlie steel points at E and F 
into the cups X, Y, and adjusting the counter-weight H. /« 
orehr to shew the attraction t^ two c^irrcnUi wliett Uiey take f^ace- 
in tlu same direction, a communication is then estabhshed be- 
tween the two opposite extremities of the conductors AB, CD, 
by the bent brass-wires immei-sed into the box-wood cups, such 
as B and U, or S and T, which again communicate with the two 
extremities of the pile by other two brass-wires. In order to 
shew the repulsion of the currents, it is necessary that the first 
brass-wire eetabUsli the communication between two cups, B 
and S, or T and U, corresponding lu tlie extremities of the two 
conductors situated on the same side, while a commuiucation is 
made between the cstremiljes of the pile and the two cups 
{dacedon the oppoatc side. This arrangemcntof the box-wood 
jups occurs in most of the other apparatus which is to be de- 
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Bcribed, but it will only be re|nvseiited in the figures, and not 
again alludi^ to. 

if the c-nuductor CD, instend of moving }>anillel lo AB, should 
be made tu turn in a parallel plane, and form all angle^^ with AD, 
the two crosMng one another at their middle ]K>intg, then the two 
halves of each conductor will attract and repel one another, ac- 
cording as the currents are in the same or in opposite directioiu ; 
and consequently CD will turn till it has arrived in a ^tuauon 
parallel to AB, when the currents wiU have the same directJoo. 
Hence, it follows, that in the mutual at^tion of two electrical 
currents, the directive a«:tion, as well as tlie attractive and re- 
pulsive ones, depend on the same principle, and are only diffo 
rent effects of one and the same action. 

M. Ampere now proceeds to examine the mutual action be- 
tween an electric current and the terrestrial globe, or a magnet, 
as well as that of two magnets on one another, and he shews that 
they are all referable to the law of two electrical currents, by 
conceiving on the surface and in the interior of a loadstone, u 
many electrical currents in planes perpendicular to the axis of 
the loadstone, as ve can conceive lines forming without inter- 
sections shut cun.-es. He concludes, therefore, that the pheno- 
mena of the loadstone are producfd solely h/ electricitt/, and thni 
there in no otfier diffkrence between the two poles of a loadaUme bvi 
tlteir portion with regard to the currents of whi^ tlie loadsUme 
cottsists, so that tlie kovth pols ia tktti lahkh is Jhvjnd to tie 
right of the currents, and tlie worth pole that which is Jbund 
to tlie Uft. 

Id the apparatus shewn in Fig. 2. of PI VIII. the electrical 
current arriving by the support CA, runs along the conductor 
AB, and redescends by BDK. The pivot of a gloss axis KG 
turns in the steel cup F, conliiining a globule of mercury, and 
the current is conimtmicated from DF to the copper box I, and 
to the conductor KLMNOPQ, whose extremity Q is immened 
in mercury, communicating with the other extremity of the |«le. 
Things being thus arranged, and the conductor LN resting, as 
in the figure, ag^a|Ll' ^top T of the fixed conductor CABDF, 
the current in IS^^^^^^utiitrary to that of AB ; whereas bj 
turning KLMTi^^^^^^lu semicircle, die two currents will 
be in the same ^^^^^^Bf following efiect was now pro 
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duced. The moment the circuit was sliut, the moVeable part 
of the apparatus revolved by the mutual action of that part aad 
of the fixed conductor AB, till the currents which were at first in 
ail opposite direction, became paraUel, and in the sathe directioD, 
It passed this last position by its acquired velocity, but soon 
settled in it after a few oscillations. 

The idea of M. Ampere that loadstones are an assemblage of 
electrical currents, led him to conceive the plan of imitating ihdr 
action by spiral conductors. After soilie failures he at last fiuo- 
ceeded by moans of the following apparatus. 

A spiral brass-wire, Fig. 3. PI. VIII. surrounds two glass 
tubes ACD, BEF, and being prolonged on both sides, return 
by the interior of the tubes. The two extremities emerging at 
D and F, one of them, DG, descends vertically, while the other, 
FHK, is bent at H and K. Both these wires are terminated ■ 
by steel points, which arc plunged in the mercury contained in 
the cups M, N, which communicate with the two extremities of the 
pile, the upper point resting solely on the bottom of the cup N. 
The extremity of the spiral needle which is to the right of the 
currents, is that which presents, with regard to a magnetised bar, 
the phenomena of the north pole of a compass-needle, and the 
other that of the south pole. 

M. Ampere afterwards constructed an apparatus similar t« 
Fig. 1. in which AB and CD were replaced by brass spirals, 
surrounding tubes of glass, but whose prolongations, instead of 
lEtuming by these tubes, wore put in communication with the 
two extremities of the pile, like AB, CD. 

In using this apparatus, M. Ampere discovered the following 
law. Let AD be the residtant of two 
forces AB, AC, and let tliesc lines re- 
present three infinitely small portions , -^ 
of electrical currents, whose intensities q 
are proportional to their lengths. Then 

the portion AD of the electrical current will exert on anothef 
current, or on a loaiUtone, an attractive or repulsive action, 
tqual to that tchlch would retuU in the same direction Jrom. the 
reunion of the two portwiis AB, AC. Hence, it follows, that 
in spiral wires, the action produced by the current of each coil 
is ctanposed of two, one of which Would be produced by a cun 
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rent parallel ip die axis of ihe spiral, and i^prcscnted in inten- 
sit/ by the heiglil of the coil, and the other by a isrcular cur- 
rent, represented by a section perpendicular to tliis axis in \kt 
cylindrical surface ou which the spiral is luiletl. Andasilie 
sura of the heights of all the coils is equal to that axis, it fol- 
lows, that be«de the action produced by the i^rcular transverec 
currents, which arc compared to those of the loadstone, the spi- 
ral produces at the sanie lime the same ocIJoii as a current of 
equal intensity along its axis. 

Now, if the conducting ^iral wire returns along this asj^ by 
inclosing it in a tube of glass placed within the spiral, aotaU) 
insulate the coils which compose it, the current of the rectJtioeal 
part of tlie wire being in an opposite lUrcction to that which la 
equivalent to the pait of the action of the spiral which is paid- 
lei to its axis, the first will repel what ihe second attracts, 
and attract what it repels. The longitudinal action of llie 
spiral will therefore be destroyed by that of the rectilineal por- 
tion of the conductor, and there will therefore remain only the 
action of the transverse circular currents, wliich are perfectly a- 
milar to that of a cylindrical loadstone. This reunion enlists u 
the instrument shewn in Fig. 3. which presents exactly the ef- 
fects of a loadstone, and which will be a valuable instrument 
in eleetro-magneUc researches. When the ccnls have a great 
height, we have a conductor almost without power. 

The phenomena of the loadstone may also be exactly imitated 
by bending the conducting wire as in Fig. 1, where there is be- 
tween all the portions of the conductor in the direction of tlie 
axis the same cuni]iensation which takes place in the spirals al- 
ready menlioned, between the action of the rectilineal portion of 
the conductor, and that which the coils exert in a contrary di- 
rection, parallel to the axis of the spiral. 

In the instrument Fig. 4. the brass-wire contained in the tube 
BH, is the prolongation of the one which forms the circulur 
rings E, F, G, Sic. and each ring is connected with the pre- 
ceding one by a small arc of a spiral, of which each coil has a 
^•eat height, in relation tt> the radius of the cylinder on which it 
is ccaled. 

The action exerted by the projecdons parallel U> ihe axisuf 
tbe tube of tliosc small spiral arts marked by M, N, O, &c, \k- 
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mg equal and opposite lu that oi' the purtiui) AB of the coi^ 
duvtur, tJiere remains ui this appsmtus only the action oi' the 
Jnvjectioiis ia ploiieg pk^rperulicukr to the axis of tiie tulic ; and 
OS thoae of the arcs M, N, 0, Sit. are very small, we shiill have 
only the actions of the rings E, F, G, S;c. remaining. 

In order to measure tlie attractive or repulsive action of two 
electric currents, as modified by their distance, and by the angles 
which determine their respective position, M. Ampere employed 
the apparatus shewn in Fiy, 6. 

The support KTG has three different motions. The first 
is produced by the screw M, and the two others by fixing tlie 
support to a piece of wood N, which can slide both in a hori- 
zontal and vertical direction on another pietre of wood O, fixed 
tu the foot of tlie instrument. In one of these is formed a 
horizontal groove, and in the other a vertical one, and at their 
intersection is a screw Q, which fixes tlie moveable piece in the 
required position. The rotatory motion of the graduated circle 
for inclining the portion of the conductor attached to it, is pro. 
duced by two pullies P and F'. In order that the earth may 
not affect the moveable conductor, which is balanced by smal) 
counter weights x,if, it is composed of two equal and opposite 
parts ABC d, abc DE, shaped as in the figure, in order that 
Its two extremities may communicate wjtli those of the pile. ■ 
It is interrupted at the angle A, by which it is suspended to a ■ 
wire HH', whose torsion ought to balance the attraction or re- 
pulsion of the two cm-rents. The branch BA is prolonged be- 
yond A, and the branch DE beyond E, and tliey terminate by , 
the points E, L, whicli are plunged in two small cups full of 
mercury, without reaching the bottom. The foot which carries 
these two small cups, may be advanced or brought back by 
means of the screw y, which fixes it in the groove ef. These 
cups may be either of iron or plaUnum. One of them commu- 
nicates with one of the extremities of the pile by tlie conductor 
XU, enclosed in a glass tube, round which is twined a spiial 
with high coils : The conductor YVT is terminated by a sort ofj 
copper spring, which presses by its point at T upon the c 
curaference of the graduated circle, where it is in contact with a> I 
circular brass-wire, communicating with the branch S' S of thci I 
conductor, of wliich the part SR is destined to act as the 
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movenblc conductor^ and erf which the branch H' R coniniuni> 
Cftlcs with a second circular brass-wire, on which iherc presKs 
at Z a spring ZI Mmilar to the tirst, aad which communJcales 
on ihc side I with the other extremlt)' of the pile. By turning 
the graduated circle round its horizontal axis, the part SB uT 
the conductor will move in a vertical plane, forming every pot- 
Bible angle with the pan BC of the moveable conductor, on 
which it acts through the glass cage. 

In order to place SR at a given distance from BC, the verti- 
cal axis H' H is turned, till BC points to the zero of the seal eg-A, 
which is done by placing it immediately above the mark on the 
bevelled extremity of the piece of copiier m. An index np, fixed 
st n to the support of the graduated circle, marks on the scale the 
distance of BC and SR. When a communication is establi^ieil 
between the two extremities of the circuit imd those of the jnle, 
BC is carried forward or backward according as it is attracted 
or repelled by SR, but it is brought back into its former poa- 
ijon by turning the axis of susjKnsion H' H, and the number of 
turns and portions of a turn marked by the index r on thti 
divided c'u-clc, gives the vahie of the attraction or repulsion, at 
kneasured by tlie torsion of the suspending wire. 

By the addition flf another moveable conductor similarly 
suspended, sind composed of equal and opposite parts, the pre- 
ceding instrument can measure the momentum oi' the forces 
fthich tend to turn a conductor by tlie action of anotlier con- 
ductor, which forms with it different angles corresponding to 
different momenta. This moveable conductor ABOCDEF is 
^lewn in Fig, 10, It is suspended between the points A, V, 
where it is interrupted, and where the two extremities of the 
Conductor caity two steel points M, N, situated in the same 
Vertical line, and plunged in the mercury of the two small cups 
in Fig. 6., without reaching the bottom. In order to measure 
the momentum of rotation produced by a rectilineal conductor, 
one of them is placed under the glass cage, and Vefy near the 
lower side CD, Fig. 10, of the moveable conductor, no as to be 
Dppo^te to its middle. This last will then turn by the action 
of the fixed conductor, without Ijeing influenced by that a 
<earth| because there is a compensation between the actioa Ij 
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Bon the two equnl and opposite halves of the moveable con? 




' of the instruments which M. Ampere succeeded in 
moving by the action of the terrestrial globe, is shewn in Fig. 7-, 
where the conducting wire has the form of a semicircle ABCD, 
whose radius is nearly 8 inches. The two ends of the brass- 
wire out of which it is formed, are soldered to two copper-boxes 
E, F, attached to a glass tube Q, and carrying two steel points 
M and N, plunged in mercury in the two platinum cups 
O, P, the upper one, N only, reaching the bottom of the cup P. 
These cups are carried by tlie copper-boxes G, H, which com- 
municate with the two extremities of the pile by means of two 
brass-wire conductors, one of which is contained in a tube of 
glass carrying these two last boxes, and forming the foot of the 
instrum^t; while the other forms around that tube a spiral, 
whose coils have 'a Kufliciently great height relatively to the 
tUametcr of the pile, in order that the actions of the two por- 

fDB of the currents, which rim through these conductors iq 
posite directions, may nearly neutralise each otljer, 
Under the glass cage which covers the instrument, M. Amt- 
pere placed another circle 6 c of bras»-wire, whose diameter was » 
little greater, and which was fixed and supported by a foot 
similar to that of the moveable circle. TJiis circle communi- 
cates also with two conductors disposed in a similar manner, 
and which serve also to convey the electric current, when, in 
place of observing the action of the globe upon the moveablp 
circle, we wish to see the action of two circular currents on one 
another. The circle l> c indicates the vertical plane perpentlicu- 
lar to the magnetic meridian, into which BC ought to be drawn 
by the action of the earth. The circle b c being placed in this 
plane by means of a compass, and BC in another situation, for 
example in that of the magnetic meridian, then, when on 
bctric current is made to pass it, BC will move into the plai 
dicated by b c, and passing a little beyond it by its acqiiii^ ] 
city, wiU return to it after a few oscillations. 
f The other apparatus shewn in Fig. 5., consists of a brosa- ' 
ABCDEFG, soldered at A to a piece of ^milar wire j 
HAK^, carried by the glass tube XY by means of the copper J 
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Imc H, and to which is f?M>d a small Rtecl axis, which rest! 
u[>uii the bevelled LHlgf of a plate of" iron N, in which merciny 
is put in cinitact with tlie axis. The jKirt FG of the wire 
pasACs into the tube of glass, and is soldered lo the copperJwx 
G, to which is attached a small steel axis similar lo the othCT, 
and resting similarly on an iron plate M. The platei; M and N 
are BUiiportcil by 'he ii;et FQ and RS, which communicate with 
the mercury in the Ijoxwood *ups T, U into which are plunged 
the two conductors from the two ends of the [rile. A dim 
wooden lozenge ZV, supports the rectangular wire at Z and T, 
in ordt-r to keep it from bending. 

In order to observe the eOWts of the directive action of ai 
doclrie current upon a loadstone, without its b^ng affected bj 
different canses, M- Anipere constructed a needle, which he calb 
the Asttttie N^ecdk- This instrument, represi-nted in f^g. 8. 
consists of a magnetic needle AB, fixed jwrpendicularty to an 
axis cr>, wliicli can be placed in any direction by the screws 
and pinions at E, F. The needle ihus placed, can only move hj 
turning in a plane per|)endl(;ii]ar lo this axis, in which its centre 
of gravity is exactly placed, so that we may be sure, before it ia 
magnetised, that its gravity has no tendency to make it change 
its position. It is then rendered magnetic, and the instrumenl 
serves to prove, that when the plane in which the needle moves 
is not perpendicular to the direction of the dippng needle, lie 
earth's magnetism tends to make the needle take the direcUoD of 
the fines traced upon its plane, which are the nearest jMiasible to 
the axis of the dipping needle, that is to say, the diKction df 
the projection of this axis on the same plane. By means of the 
screws E, F, the plane in which the needle moves is made per. 
pendicular to the direction ol' the dipping needle, and the eardiV 
magnetism has then no power to direct it, and it becomes com- 
pletely astatic. The instrument carries in the same plalie i 
graduated circle I.MN, on which arc fixed two small bars of 
glass GH, IK^^^^^^^g the conducting wires, whose direcb 
ing power wil^^^^^^^ud without complication, along wicli 
gravity and t^^^^^^^^ktism. 

The princi^^^^^^^^Bwhieh is made with this apparalut, 
is to shew iViac^^^^^^^V"^':^ *">= ^ww^-LOft* i5. W vev^v 
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and the conductor, is always a rifflit one, when the directive ac^ 
(ion 18 ihe on!y one which takes place. 

The apparatus by which M. Ampere established the exi»- 
tence ol" an attractive and reptUstve action, between an electric 
current and loadstone, without allowing the directive actkm to 
combine with them, is ahewn in Fig. 9., where ABC is a stand, 
whose arms BEG, BPH, support the horizontal conducting 
wire KL, near which is suspended a small cylindrical magnetii: 
needle MN, from the point C, by means of a silk fibre, and 
aonaetimes hy its south, and sometimen by its north pole. With 
this instrument M. Ampere proves, that when a needle has its 
axis perpendicular to a conductor, joining Ihe two extremities 
of the pile, the conductor will attract the loadstone, when its 
south pole is lo the left of the current which acts upon it, that 
is, when the position is that which the conductor and the load- ' 
stone tend to take in \irtHe of thar mutual action, and will re- 
pel one another when the south pole of the loadstone is to the 
right of the current, that is when they are kept in a position op- 
pOMte lo liiat which they tend to give one another mutually. 

In order to prove still more clearly the identity between the 
currents in voltaic conductors and those in magnets. Mi Am- 
pere procured two small and strongly magnetised needles, fur- 
nished in the middle with a double brass hook, carrying an ar- 
row, which points out ihe threction of the current of the magnet. - 
One of these needles is shewn at the right hand (ade of Fig. 1, ' 
where o 6 is the needle, cd the double hook, and e^the arrow. 
By means of cd, the needles adapt themselves to the conductors . 
AB, CD, Fig. 1. in a situation where the line which joins their i 
poles is vertical, and where their currents, always parallel to the- ' 
conductors, can be directed either in the same or in oppo^te di- 
rections. Having produced attractions and repulsions between 
the conductors AB, CD, by making the electric current pass 
along both, it is then made to pass only along one, and one of 
the needles is placed on the other, so that the current in the 1 
needles is at first in the same direction as it had before been in I 
the conductor to which it is adapted. In this case, we observe J 
the phenomena of attraction and reput»on, which were exhibited ■< 
by the two conductors. The same needle is then placed so as 
to have its current in an oppoate direction, and the inverse phe- 
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naraena. arc ol»erFed, m virtue of the same action. If «e next 
stop tlie electric current in both coDductors, ^id adapt one if 
Uie needles to each conductor, they will act upon one another in 
the some manner as tlie conductors did upon them. 

The apparatus represented in Fig. 11. communicates willi 
the pile, and has its moveable conductor suspended nearly in 
the same way as in Fig. 1. It differs from it, however, io 
this that tlie two conductors A, fi, are liere of a spral fomi, 
and tlie moveable conductor B suspended to a vertical tube of 
glass. This tube is terminated below, at the centre of the spi- 
ral whicli forms tins conductor, and receives in its interior the 
prolongation of the brass wire of this spiral. When that pro- 
longation reaches D, at the top of the lube, it is then soldered 
to a copper box F, which carries the copper tube V, into wludl 
slides the counter-wdght H, and a steel pobt L, which is 
plunged in the globule of mercury of the cup Y ; whilst the 
other extremity of the same brass-wire, after having encircled 
the tube CD ii) the form of a screw, is soldered to the coj^r 
box D, to which is attached another steel point K, (o be iiB- 
mersed also in a globule of mercury in the cup S. These two 
cups are made of steel, in order that they may not be injured 
by the mercury, and the parts rest on their concave surface, 
ae in Fig. 1. 

Scale of the Fkgurcs an, Plate VIII. 
Fig. 1, 2, 3, 5, 9, 10, 11, are drawn in ihc proportion of ow 

iTicA to ajuot 
Fig. 4. is drawn on a scale of two inches to ajhot. 
Fig. 6, 7, are on the scale of erne inch io a foot, for the part* 

parallel to the plane of the picture. 
Fig. 8. is drawn on a scale of three i7ic?ies to afoot, for the 

parts parallel to the plane of the picture. 
Piralma ii) Fig. 1. For (placed above B,) read Q, and in- 
sert C at the angle below X, and p ot 
the angle be|ow Y, so that CD may de- 
signal e the conductor above, and parallel 
,to Alt. 
i)Hto in Fig 6. losen e. ai the left hand of the dotted iine, 



AaT. XXXIII. — Quarterly Abstract of the Diurnal Var\ 
of the MagT^Mk Needle. By Colonel Beaitfoy, F. R, ! 

MoNTHLiT Mean Variation of the Magnetic Needle. 
Varialion West. 
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24.° 69" 0" 
3A 3!) 33 
24 32 93 
24 37 38 
94 33 03 
24 86 34 
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Art. XXXIV. — Jnal^sis of the Transactions of ti 
Sodety of Edinburgh, Vol. IX., Part I. 

1 HE part of the Transactions of the Royal Society of Edin- 
burgh, wiiich has just appeared, contains £^A(ccti papers, and 
is illustrated with Thirteen platex. Several of these communi- 
cations are of a very popular and interesting nature, and may 
be perused with much pleasure, even by those who are not in 
ihe habit of seeking for amusement or information in the Trana- 
actions of learned Societies. 

^1. On the Parallel Romh of Locfiaber. By Sir Thoh4S j 
^ Dick Laudeq, Bart. F. R. S. E. ; p. 1.— 04. With Eight j 
■ Fktes. 

In tJiis curious and interesting paper, the author begins by 
^ving a genera! description of the form and appearance of the 
shelves or Parallel Roads : — He next suggests the theory which 
j(t]ay account for the fonnation of such appearances in general : — ■ 
He then gives a particular account of the whole shelves of I,ocha- 
os connected with the topography of the glens where 
Piey are found, and he concludes by stating the theory which . 
bpears most likely to explain the circumstances of their parti- J 
lar formation. 

The Parallel Roads, as they are called, are a series of shelves J 
hich extend themselves horizontally along the sides or faces of J 
7. _vo.S. itPBii, 1821, b4. 
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the mountains of Lochaber, pftrlicularly thi>§e which bound the 
valleys of GJon Ghioy, Glen Roy and Gicn Speao. 

The lijghcsl of these roods or shelTes is observed on each tJde of 
Gleu Gluoy, and iii Glen Roy there are three other slicives, the 
uppermost of which is about 12 i'eet below that of Glen Gluoy. 
The second is about 80 feet lower than the first, and the third 
about SOO feet below the second. The two upper roads of 
Glen Roy are confined to that valley, but the lowest extends into 
Glen Spean and round the up|)cr extremity of Loch Laggan. 
All these different shelves have corresponding ranges in tie 
opposite sides of the valley on the same level, and by means of 
careful levelling, they were found to maintain the horizontality 
characterizing the surface of water throughout all the yarioiM 
windings of their linear extent. And whenever an isolated hill 
happens to rise fniin the bottom of the valley above the level 
of any shelf, a delineation runs rouud the little hill at a level 
correapoodiiig to that of the shelf on the mountains which 
hound the glen. 

The formation of these roads has been ascribed by traditiai 
to the Kings of bcotland, when the royal residence was in the 
Cajitle of Iiiverlochy, and also to the Fingalians, in consequence 
of several of the liills being named after the heroes of Fingal 
Sir Thomas Lauder, however, ccn^ders these opinions as uo- 
tenable, and attnbutes the formation of the parallel roads to the 
action of the waters of a lake which has stood at difi^erent hoghta 
corresponding with that of the shelves, and which has sidne- 
quentlv burst through its confining barrier, iu consequence of 
some great convulsion which formed at the same time the grcst 
glen of Scotland through which the Caledonian Canal ia now 
carried. 

It is very remarkable, that the Parallel Roads should have 
been so seldom visited even by our own countrymen. If they 
are works of art, they must possess a high interest in the esli- 
motion of the historian and the antiquary ; and if ihey are the 
result of natural operations, an opinion which we think demon- 
strable, they afford an ocular proof of a great local convulson 
which must have preceded the records of authentic history. 

This paper was written before the author had seen the very 
iearncd and ingenious "Eissa.^ cS T>t 'V^wK.njStoAv, " Oft tilt I 
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Parallel Koads ol' Glon Koy," published iii tlie fourtli voluine oi' 
the Geological TransactiDps. The investigations of these able 
and accurate observers will, we trust, direct the attention of 
tlie philosophical geologist to this interesiiog part of Scotland. 
S. On the Pmonous Fishes of the Caiibbee Islands. By Wil- 
liam Feuguson, M. D. F, R. S. E. ; p. 65,-80. 

An abstract of this paper bos already been given, in vol. i. 
p. 194,-195. of this Journal. 
3, Account of a Minn-nlJrcKn Orkney. By Thomas Stewaiit 

TitAiLL, M. D. F. R. S. E. ; p. 81,-93. 

An abstract of this paper has already been given in tliis Jour- 
nal, vol. i. p. 380. 
♦. Extract from an Inspection Report on the Mud VoJcOiwes of 

Trinidad. By William Feuguson, M. D. F. 11. S. E. 

p. 93,-96. 

The Mud Volcanoes described in this paper are situated near 
Point Icaqiie, the southern extremity of Trinidad. They oc- 
cur on a round bare platform ofseveral acres, and resemble cliim- 
tieys Uke truncated cones, about three feet high, someof which were 
throwingout, wilhastroiigbubblingnoise, salt water, loadedwith 
argillaceous earth. A while sea-.'ihell was observed in the act of 
bring thrown out along with the mud. The mud was always 
cold. In the hottest months of very dry seasons, the noise is 
sajd to be like that of the loudest cannons, and the mud is 
thrown up to the height of thirty feet. 
5. Memoir on the Repeating Reflecting Circle. By Major-Gene- 

ral Sir Thomas Bhisbane, C. B. F. R. S. E,; p. 97,-102. 

The observations in this paper, were made with a repeating 
circle of Tronghton's, sis inches radius, and divided on gold to 
20". For altitudes. Sir Thomas chooses thirty repetitions, di- 
vided into three series of ten each, and reads the angle or arc 
run through during the series. For the time, he has always 
found six repetitions, sufficient to give it as correct as equal al- 
titudes ; aud of these he generally observes three series in order 
to take the mean. Troughton's circle, aio! Inches radiii.t, gives the 
same results to a eeamd, as a si.rteenth inch repeating circle, with 
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a moveable axis and level of Reichenbachs. The practkld ■* 
tronooicr wiU find this memoir of great utility. 

6. Descripluni of a Fossil Tree Jbuttd in a Quarry at yi&thiS. 
By the Reverend Pateick Brewster ; p. 103, — 106. With 
a. Plate. 

The trunk of this interesting fossil, which vfas found in the 
coal- formation near pMsley, was jfne feet long, and had four 
principal roots, each of which was two feet long. The otciud- 
ference, taken close at the root, was five feet seven inches ami a 
half ; in the middle of the stem four feet and a half; and at tlie 
top or fracture three feet nine inches. 

7. Account of a iu»i-descripl Worm (Hie Ascaria pelltiddui) 
found in the eyea of Horses in India. By Alexahdei 
Kennedy, M. D. P. R, S. Ed. With a Description of the 
Anirnai. By Captain Thomas Brown, F. B. S. E. ; p. 107, 
—112. 

An abstract of tliis paper will be found in this yoitma/, vol. i. 
p. 191, 192. The following is Captiun Brown's description ofit. 

A&c AS.I& pelhicidus. — Head slightly subulate, with the ex- 
tremity somewhat obtuse ; body smooth, pellucid, of a bluigb- 
white colour ; thickest at the centre, and gradually tapering to- 
wards the head, and abruptly towards the iiul, which termi- 
nates in a sharp point ; its diameter nut being more tlian one- 
fourth of the head. Length, 1^ inch. 

8. Memoir relating- to the Naval Tactics of the late John Clerk; 
Esq. ^Eldin, being a Fragment of an intended accoimi of 

. his Life. By the late John Playfaik, Esq. F. R. S. Loud. 

&Ed.;p. 113,-138. 

It is scarcely necessary to inform our readers, tliat the cele* 
brated maniEuvTe of breaking the enemy's line, by tlie practice 
of which we have so often annihilated .'he proudest armaments 
of France and Spain, was the undisputed invention of our 
countryman die late John Clerk, Esq. of Eldin, a country gen- 
tleman who had no practieaJ acquaintance with naval affairs. 
Mr Clerk had begun so early as 1779, to make the principles 
of his system known to his friends. The manteuvre was first 
successfully practised by Lord Rodney, in April 1783; and it 
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was by the application of ilie same principles that Lord Howe, 
Lord St Vincent, Lord Duncan and Lord Nelson, achieved their 
splendid victories. 

Mr Playfair had proposed to draw up a biographical account 
of his friend ; but he was prevented by ill health from complet- 
ing his design. Although the present memoir, however, is only 
a fragment, yet it contains a full account of the great invention 
of Mr Clerk ; and is characterised by the usual elegance and 
abihty of its distinguished author. It will be read, therefore, 
with the double interest which must ever be excited, to a sub- 
ject so deeply national, and to the last literary production of tt 
philosopher so universally and deservedly esteemed. 

9. On circular Polarisation aa exhibited in the Optical Structure 
ofilie Amethi/st, Sfc. By Daviu Bhewstek, LL. D. F. R. S. 
Lond. & Edin ; p. 139,-153. With a coloured Plate. 

A short analysis of this paper is given in vol. ii, p. 179, 180, 
the properties of Amethyst detailed in this memoir, will be ex- 
plained in our general history of tlie polarisation of Ught. The 
author has shewn how to distinguish Amethyst from Quartz, by 
mineralogical characters, and he has discovered amethyst of a 
yeJioWf ora/nge, olhie-green and lilac colour, and also ■perfect- 
ly colourless^ like quartz. 

10. Jn Examination of some Questions connected with Games 
fCftance. By Chabi.es Babbage, Esq. F. 11. S. Lond. & 
^in;p. 153,— 177. 
"his ingenious and profound paper relates to the methods of 

1)etting upon a number of successive events, {tJie probability of 
each of which is either equal to, or less than one-half,) by whicli 
a profit sliall be realised after a considerable number of games 
have been decided- The simplest plan, called the Maiiingal, 
is that of doubling the s'ike whenever a loss occurs ; and requires 
for its success, that the person who employs it, has the power of 
leaving oif whenever he pleases, and has the command of an un- 
limited capital. If the cliance of the events happening is one. 
third, instead of one-half, the stake must be tripled. 

Mr Babbage first examines the case of the Martingal, axiA 
then proceeds to other problems of a similar kind. 
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XI. Oil tJie BadiatUm of Calm'k; By the Reverend Tbomai 

Ckompton Holland; p. 179, — 185. With a Plate. 

In this pBpc'rMr Holland explains in a very perspicBounoBii- 
Bcr, upon I'revost'B Theory, the apparent reflection of cold, und 
shews why those surfaces which radiate the most caloric pro- 
duce iJie greatest cold when cooled, and are most sensible to the 
impreGsions either of heat or cold from surrounding bodies. 
19. Notice rcipecting a Remarliable Shower of Hail tohichJiS, 

in Orhwy on the Hith of July 1818. By Patrick Neiu, 

Esq, F. H. S, Ed ; 187,-201. With a Map. 

An abridgment of this interesting paper is given in the pre. 
sent number, p. 365. 

13. Observations on Ike Mean Temperature qf the Gbdie. Bj 
David Bbkwsteb, IX.. D. F: B. S. Lond. & Edin ; p> 801^ 
SS6. 

A brief abstract of this paper will be found in vol. lii. of thia 
Journal, p. 376. and vol. iv. p. 193. The general formuh for 
the mean temperature of tlie globe under all meridians, whidi 
is given by the author, is T— 86° S Sin D.— 5j% D bring the 
distance of the place from the nearest jtole. The pa^tuo of 
die two poles of maa.'imum (.-old is in 80" N. Latitude, aud IW 
West, and 95° East Longitude *. Their mean tempersture is 
-^"J Falir., though it is shewn that the temperatures are best 
expressed when tlie Asiatic Pole is taken about 4J° wanner than 
the American Pole. 

14. Method of determining the Latitude from Circnm-mcridian 
Observations, taken near noon. By Major-Geueral Sir Tflft- 
MAS Brisbane, C. B. F. R. S.E. ; p. 227,-S35. 

By the ingenious method of observing for the latitude, whith 
is described in this memoir, one day''s observations will give the 
latitude within a few 3ec(»ids, and may be etjiiul to those derived 
from the chances of three weeks of ordinary weather. The time 
of noon being ascertained by former methods, Sir Thomas be- 
gins nearly Iff from noon to observe the sun's altitude friHn an 
artificial horizon, aud continues making as many observations a* 
possible, until the sun has nearly the same altitude as when he 
began, which will be at Iff past noon. During these 20 miniitts, 
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an expert observer will easily take 20 altitudes. Two sets of ob- 
servaljons from Makerstown, in Roxburghshire, are calculated 

F, and accompany the memoir. The foUuwing is the result: 
10th February, muan of 17 Latitudes, 55" 34' 18".6 
pth 17 55 34 14.8 



Mean Latitude of Makers town, 55 34 16.4 
15. Descri[)^an i^a Vegetable Impressionjound in the Quarry 
cfCraigleUh. By Thomas Allan, Esq. F. R. S. Loiul. | 
& Ed. ; p. 335,-238. With a Plate. 

The beautiful vegetable impression described in the paper, i 
l>elongs to some unknown order of plants. The bark resembles 
that of a vt^table connected with the palm tribe ; but it difFere 
Brom those oommonly met with, by having circular marks ar- 
ranged in a line along the surface, which appear to be the ini- 
preBsions of flowers or fruit. The specimen la 21 inches long, 
and 14- broad, and tlie diameter of the cii-clcs a little more than 
three inches. The drawing which accompanies the paper, is 
bom the masterly pencil of R. K. GreviUe, Esq. 
^^Acctruini of' the Native Hydrate of Mngiicsia, discovered by 
^Wr Hii^eH in Shetland. By David Beewster, LL. D. 
P&. R. S. Lond., Si Sec. R. S. Edin. ; p. 239,-242. 
This paper is printed in the present Number, p. 352. 
17' Description of a Magwiftimeter, being a New Instrument 
^•JifT measuring Magnetic Attractmis, and finding t/te dip qf , 
Willie Needle, ^c. By William Scoresby, Esq. Jun. F. R. S. 
piEd. ; p. 243.-250. With a Plate. 

An abstract of diis paper is published in this Number, p. 360. 
18. Account of the Establishment of a Scientific Prme. By the 
late Alesandkr Keitb, Esq. of Dunoitar, in a Letter from 
the Trustees to Sir Walter Scott, Bart. P. R. S. Sjc. 
See this Number, p. 358. 

Art. XXXV. — Proceedings of' the Royal Soc'uiy of Edin- 
bttrgft. (Continued from p. 395.) 

Dec. 18. 1820. — X HE continuation of the account of the 
Journey of Alexander Scott through Africa was read- See this j 
umber, p. 225. 
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^qfific Jtm/ai Society of' Ed 

At llie same meeting were read, Major RGDneH's 06wnu- 
tiom on Oie Geography of Scot€s Routes in North Afrka, and 
his Observations on the currents which carried the Montezuma 
out of its course. Theae two papers are published iit this 
Number, p. 936 and 241. 

Jan. 8. 1821. — A paper by Dr Brewster was read, On tki 
Native ITi/draie of Magnesia, discovered by Dr Hibbcrt m 
Shetland; and also an analysis of this Mineral by Dr Fjife. 
See this Number, p. 332. 

A paper, On certain Fossil S/tells, which reitaned the tHorh 
of their Jmvitig been in a soft or pliant cotulUion ; by Mr 
James Fhnt, Ci^il En^neer, was read. The specimens descri- 
bed in this paper were from a hill adjoining to the eaet end of 
the city of Cincinnati in North America. They were pre8eiit< 
ed to the Royal Society's Museum by Mr Flint. 

At this meeting tiie following gentJemen were elected ordi- 
nary members of tlie Society : 

Aleiandcr Oswald, Esq. LieutenuiCXDlonet Stiatoti, C. B., &a &«• 

Jameg Wedderbum, Esq., his Dr Giah^m, Professor of Botany. 

MajcBty's Solicitor-Geneml. 

Jan. 22. — Mr Scoresby's Description of a Magnelimeter for 
measuring the dip of the Needle, &c. was read. See this Nutn- 
ber, p. 360. 

Another paper by Mr Scoresby was read, endtled, J Df. 
scriplion of some remarkable atmospherical rejections and rt- 
fractions observed in tlie Greenland Seas. The very curious 
phenomena described in this interesting paper were observed b 
the summer of 1820, and were illustrated with accurate draw- 
ings. 

At the same meeting was read, A Description of a remark' 
able Petrifaction found at Craigleith. By Thomas Allan, £iq. 
A brief abstract of this paper will be found in p. 423. 

Feb. 5. — Colonel Slraton read the first part oi' bis j 
the Temples of Egypt, particularly those of Thebes. 

The following gentlemen were electud members of the So- 
ciety: 



Sir Henry Bemslein. 

OBDINAKr. 

K. N. Macleod, Esq. ot tlairis. Archibald Bell. Esq. 

Sir June* M. Hiddell, Bait. John Clerk Maxwell, 



ian, i^. j 
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~ Fmcft-din^S isftiu- Hofjul Hackiij of Edinbu, 

Feb. 19. — Dr Andrew Duncan Junior, read a paper ■ 
Nosogri^hic Lmc3 for exhilittmg to the tye the progress of ct 
tain mjmploma of disease. i 

A paper by Hugh Murray, Esq, was read. On tite Envreach- 
meat <^the Sea on Hie shores of the Frith of Forth. 

At the same meeting, Dr Kennedy read a Notice rcjf 
inff the worhing ami polishing of Gra/nite in India, whic 
published Id this Number, p. 349- 

March 5.— Colonel Slraton read the remainder of his paper I 
On the Temples (^Egi/pi. 

A letter from Major Rennell to Dr Brewster was read, (7a J 

e Current oftlte LaguUns, 

A paper by Dr Brewster was read, On the Mineralogieoijk 
Structure of ApaplnflVite, as detected by the microscope, i^c. 

At the same meeting there was laid liefore the Society draw-, 
ings and a description of a twenty-five feet Reflecting Tde* 1 
scope, constructed by Mr John Ramage, Aberdeen. 

This magnificent telescope, which does honour to Scotland, 
as well as to its ingenious author, is the largest refiecting tele- 
scope, we believe, that was ever constructed, excepting tliose of 
the celebrated Sir W- Herschel. The speculum is S5 feet focal 
length, and 15 inches in diameter. The method of observing 
is by the front view ; the power is from 50 to 1500 ; and the 
mechanism by which tlie observer and the instrument are 
moved, is so simple and well contrived, that it can be managed 
and directed to any part of the heavens as readily as a tlirea j 
feet achromatic telescope. 

tThe following gentlemen were elected members of the So« ] 
ty: 
Fdbiich. 
J. C. Oetsted, Seeretoyj to Ihe Royal Society of Copenhagen. 
I night Honourable (be Earl of Hopctuun. Edward Earl, Esq. Chalnnaii d| 
John H. Wishart, Esq, President of the Ihe Bosid of Cil 

Royal College of Surgeons. John Cay, Esq. advi> 

John LizBTB, Eiq. 




Akt. XXXVI. — Proceedings of the Wenicrian Natural Hit- 
buy Scd'ty. (Continued from p. 196.) 

Jan. 13. 1821. — X HE Secretary read two notices, camtnuni- 
catiKl by Dr Colladon of Geneva; one relative to Cinchonine 
and Quinine, or the alkaline subsianccs existing in cinchona; 
tliG other relative to the travels in Brazil of Messrs Spiss and 
Marlius, sent thither by the King of Bavaria. 

At the same meeting, Professor Jameson read a notice re- 
garding the existence of Iodine in sponge and in the peat of 
Scotland, and on the utility of iodine in the cure of goitre. The 
Professor also exhibiled to the Society a section of a log of elm, 
containing the neat nf a titmouse or other small bird, cnmpjelely 
cndrcled by the solid wood of the tree, — the speciinej] having 
occurred in one of the Royal Dockyards, and been sent by 
Lord Melville to Professor Jameson for the Museum of the Uni- 
versity of Edinburgh ; and the bu^ness of the meeting was con- 
cJuded, by Professor Jameson exhibiting and describing a speci- 
men of the Tapir of India, sent to the Museum bv the War- 
quis of Hpstiogs. 

Jan. 27. — This ddy, a Mummy from Thebes was opened, 
by direction of Colonel Straton, C. B. of the Eniskiiling Dragoons, 
who brought the specimen from Egypt, and who, beiug pre- 
sent at the meeting, gave various explanations. A report will 
be published in regard to ibis curious remain, which proved to 
be the body of an individual of the Arab-European race. 

Feb. 10. — Professor Jameson read a notice by Mr Black- 
adder, concerning the sounds emitte*! by woods or forests on the 
approach of storms. He likewise gave an acooiint of a very 
remarkable Scotch terrier. At the same meeting, Mr Deuchar, 
lecturer on. diemistry, continued the detail of his Experiments 
on the Nature of Flame; an abstract of which will be found in 
this Number, p. 874. 

Feb. 24. — Mr Bald, civil engineer, read an account of the 
Discovery of an Elephant's Tusk, in ihe course of excavating 
the Union Canal, near Linlithgow, with remarks on the nature 
of ihe alluvial stratum in which it occurred. 

The Secretary read a note, comminiicatetl by Mr Trevclyan, 
of an Experiment martc av \\oV\cV., \i\ NottUumberlajid, fay 
enr/osjng a living Toad '111 a s,n\-A\.';\\a.n.-fe« \ix\iw nTO\TO&.^ 



lajia, ay ■ 
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of more than two years, at the end of which time t] 
itmal appeared as healthy as when hiclosed. 



L«T. XXXVII, — Praceedlngi of the CainbTtdge PhiloaophitSi 
' Soneiy. 

^av. 13. 1820.— A Paper by Dr E. D. Clarke was read. 
be first part of thia paper, Dr Clarke expl^ned, by quotatiool 
he different kinds oC pigment used by the arcienla in deconj 
iDg works of art. He afterwards endeavoured to ) 
n the authority of Pliny, some facts respecting the cheinici 
Bture of the substances used in such decorations. The p 
snciuded, with the detail of certiun expehments which led t 
discovery of a preparation, which gave to Plaster of Pa| 
tasts the effect of the Rosso-antico Marble. 
A notice was read by Professor Lee, Of ifm A/itronomta 
tables of Mohammed Ibn Ablbeker al Farsl, two manuscr^ 
lies of which are preserved in the pubhc library of the Uiri 
ersity. The only previous notice which is to be found of this 
rork, is given by'D'Herbelot, and is in many respects erroneous. 
7he Tables are founded on the observational uf Al Sliirwuii, 
le date of which is the year 641 of tlie Yezdigerd, and claim 
) be much more correct than any which preceded them, though 
; was prtibably upon some of tlie earlier ones that the Alphon- 
Jie Tables were constructed. After giving a translation of the 
refacc, and a list of the cootents of the work, Pi-ofessor Lee 
■d a Table of the places of the planets for the year 631 of 
be Yezdigerd, and for the longitude of Sena in Arabia PehsiJ 
tad another of the latitudes and longitudes of a considerablefl 
lumber of places which are remarkable in oriental geography. I 
► Nov. 27.— A paper was read by Br E. D. Clarke, On a For- 
vation of Natron, discovered by Dr Wavell, in the decompo- 
tng stone of the tower of Stoke-Church in Devonshire. It coa- ^ 
ained a detail res]>ecting the analysis of the native salt, and t 
iplion of some peculiarities of the stone, (a variety of grey-1 
:ke,) in the decomposing cavities of which the salt i 



>A Machine was exliibtted by the Ucvetevid Ms C«<a.VQ^ ^ 
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428 Proctettiiigs of the Caifibridffe PAiiouiji/iioiJ Sot 
tUcne College, in which ntotioa was produDcd hy tbe w kjccmw 
«xplouons ot' a body of gas ; and a paper, containing at) acconnt 
of the phnuple and construction of the engine, whs read bv 
Hb ioTentor. Mr C. stated, that there are two ways in wbidi 
«xploaions may be applied to move machinen-, either by ma^ 
the expansive force of the explodoD, or by taking advantage d 
the vacuum which it produces. The coninvance dcticribed w 
lhi« orca^on belongs to the latrter class. A piston moves is ■ 
cylinder ; and as it retreats, the tipace which it leaves is occupied 
by a mixture of hydrogen gas and atmospheric air. When liiii 
mixture has very nearly filled tlie wliule cyltndvr, tbe ntuuuti ti 
the piston (^ns a sni^l qterture, through which the flame of a 
lamp is drawn in, so as to pnxluce an exploNon, ftiUoued by aD 
instantaneous condensation. The expansion of the gas during the 
explosion, (by which it is dilated to about three times ita cfigt 
nal bulk,) is provided for by two other cylinders commoiiiealiif 
vilh the one already mentioned ; aud the vacuum prDdncad 
under the piston continues the motion by means of atmos^b^e 
pressui'e. The author also examined tlie advantages cmT Hob 
contrivaiitc, the beat pra[ionioi) uf the gases, the force of the es- 
plosion, aiid tho extent of the expansion, together witft amneoK 
rious irregularities in the working of the machine when the relo- 
eity is increased beyond certain limits. 

Dec. 11. A paper by Dr Haviland, containing llie details re> 
K[)ecling the case of a young man who died on die 17th daywf 
R fever of the common continued kind, which was unaccompiu 
nifxl by any unusual symptoms or remarkable Section of the 
ubdominal viscera. An examination was made about twelve hoim 
after death, when the upper and back part of tbe stomach was 
found corroded in two places, where the coats of Uie organ were 
entirely destroyed. Tiie larger opening communicated with a 
corresponding hole in the diaphi'agin, through whicli the great- 
er part of tJie contents of the stomach had escaped into tbe csvi- 
ty of the diurax. Scarcely any thing had been swallowed by 
the patient for more than twelve hours preceding his death. 

id by Professor Lee, from an anwnt 
of a demonstration of the fuDd*- 
:trine of parallel lines. 
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"II.— SCIENTIFIC INTELL 



I. NATURAL PHILOSOPHY. 



ASTBONOMT. 

Volcanoes in the Moon. — On the evening of Sunday the 
F February, when the moon was two days old, Captaiif 
Kater, and Mr Jauies Dunlop of Beith in Ayrshire, (well kriowtt 
for his skill in making reflecting telescopes, and. other scientific 
instruments, and who accompanies Sir Thomas Brisbane to New 
South Wales,) discovered a. volcano in the moon, not far from the 
boundary of illumination. Captain Kater describes the volcano> 
as resembling a small nebula of variable brightness, and subtending- 
an angle of 3" or 4". The distance from the edge of the moon 
was i' th of her diameter j and on the 6th February, (he angle 
which it formed with a line joining the cusps, was about 50°. 
Mr Dunlop observed it Imth with a Cassegrainian and Grcgo. 
lian reflector, and with both it had the appearance of a smalf 
luminous spot. Mr Dunlop was not aware till he passed through 
Edinburgh on the 27th of February, that Captain Kater had 
made a similar discoverj-, and had announced it to the KoyaJ So- 
ciety of London on 15th Februt 
very same phenomenon in the year 1817. 

g. OccuUatioH of J Pisces on the Glh February 1831. — The 
subjoined observations on the occiiltation of i Pisces by the 
moon, were made by Colonel Beaufoy, under very favourable 
circumstances. He paid particular attention to discover if any 
diminution of the star's light look place on its approach t()ward!* 
llie moon's limb ; but no such phenomenon was perceptible, and 
the immersion was instantaneous. 

Mean time at Bushey Heath, 
West Long, in time, 1' 20" .93. 
6th Feb. 1821, Immersion, 
Emereion, 



Mr Dunlop observed the^ 



4 



1 N. Lat. 51° 37' 44".3, 



6h 13' 28."7 
7 07 06.7 

3. Elements of the Cornet which w expected in 1822.— Thi» 
interesting comet, of which we have given a full account i 
Vol. I. p. 390. of this Journal, is oxpedeA lo yc-BlY^rm ^ 



the end of 1821 or the beginning of ISSH. In coasuderii^ the 
action of the planets upon the comet from 1786 to 1819, >I. 
Encke lias found, that Jupiter alone will have any material ef- 
fect upon the time of the next perihelion in 18S2, retarding it 
roort! than 9 days, the least distance of the comet from Jupiter 
being 1,136. The fullouing uro the elements upon two hypo- 
theses assumed by M. Enckc, the one usigning a period lunger 
by a day than tlie other : 
Pungt of the perihelkiD, meui 



IrtS?, Slay g*. II 

.34T9191 

137* is" t" 

33i 23 M 
13 80 36 

sj saao 



UTMU^^ 



Lang. Mean DiBtonce, 

Loog. oC Ihe Perihelion (roni Ihe Mi 

Enuiroi, !4lh May 19SJ, 
Longitude at thr Ascending Xodc, 
IiKlinstion of the Otbii, 
Angle of Excentrictly, 
Daily Motion, • ■ l(JiiU"'i»SUI lOSS'iMM 

From the ephemeris calculated with these elements, it a|)|)can 
that the comet will not be easily seen in Europe till the spring 
of 1822 ; but it modf poanblif be seen in December 1821 or Ja- 
nuary 18S2 by very powerful U'lescopes. la soullieru iatittui« 
it will be readily seen on the 9lh or 10th June 1822, when it 
will be like a star of the fifth magnitude. On the 1st July it 
will be brighter than a. star of the fourth magnitude. The fol- 
lowing are its places in \%9St, the mean being taken of the tm 
hypotheses : 



Mean Nwn 
at SeeberB- 
Feb. 8fi. 


H. Ase 
0° iS' 


Deci. 

7° IT' N. 


Comp. bng 
0.011 


Mar. i 


4 H 


8 49 N. 


0.U13 


AprU e. 


- as 31 


16 13 N. 


a037 


May 8. 


. &i 47 


U 19 N. 


0.3D3 


Juno 1. 


. 91 48 


18 40 V. 


1. 737 


17. 


lOT fiS 


S IS N. 


8.066 


35. 


na £3 


13 43 8. 


2,583 


July i 


Ul 40 


33 57 S. 


2.733 



*7. 833 26 47 15 S. a38 

See the i^imrterly JouriuU of Science, vol. 




p. 413. 

, — M. Pons, astronomer royal in tBe 

Lucca, discovered a comet in thu 

Ist January, between six amls^' 

IVw cwo^v waraed to him of aw 



Jttronofi^. 

extraordinary nature. It apjteared like ft while spot, of very 
tittle density, and witliout the appe&rance of a nucleus. It )iad 
then only tlie beginning of a tail, and was not visible to the 
naked eye. On the 22d January, M. Pons again examined the 
comet, but what was very singular, it had changed its figure 
without having changed its place. Though he had not heen 
able on the Slst to take its exact position, yet he had laid down 
it& relative position to the neighbouring stars. Not only was its 
light more intense, but its tail had changed its shape in tlie 
course of a day. It was now two degrees long, and resembled 
B Jet d'eau. M. Pons supposed that its light was rapidly in- 
creasing, and that it would soon be seen by the naked eye. 
Astronomers will readily find it iu 0° Sff of right ascension, and 
18° of north declination, near j^ and w of Pegasus, stars of the 
uxth magnitude. The preceding comet was re-dincovered in this 
country, by Mr James Veitch of Inchbonny, near Jedburgh, on 
the 19'h of February, when it was distinctly visible to the naked 
eye, being situated a litde to the NW. of Algenib, near to the 
tip of the wing of Pegasus. 

5, Observations of the Solar Eclipse of the 1th September.^ I 
The following observations of the solar eclipse have been mada J 
by Colonel Scherer at St Gall, by MM. Horner and Feer at J 
Zunch, by Orlani at Milan, by Santim at Padua, and by M.T 
Bouvard at Fiume : 
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PomifltiDn 


Rupture 








of Ring. 




End. 


BtGdl, 


I* 19- 9."0S 


8'' 4*- 38".10 


2" 49- i'.m 




Zurich, 


1 14 56,6 


! 4S 3.ae 


i 43 41.43 


vs-iv.ai 


I 


1 15 a39 


i 43 15.05 


2 43 49.8 


4 3 42.61 


\k^. 


I 2t T.5 






4 10 48.7 


" P«du^ 


I 36 S0.6 


3 67.2 


S 6 14.1 


4 84 63.3 


Fl.„., 




S 13 3L6 


3 IS 16.6 


4 34 8.S 


The Latitude 


of St GiUI ia 41 


as- 40' , and i 


8 Long. 7' V E. 


ofPBTia. 


The Ljil. of Zurich la iV 28 


27", and its Lo 


ng. 24' 50" of tin 


e K. of Paris. 


The Latitude of Fiume ia 45 


20' 10". 
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See the BiUiotheqtte Univcrselle, Novembre 1820, p. 92S. 

6. Geocentric Places of Ptdlas from Jpril 1. to Juij/SO. 1821. 
—The following geocentric places of Pallas have been calcula^ ( 
ted by M. Staudt : 



Midnight at 

CWUngcn. in Time Ded. 

April 1, in'W'Sa" 16°21- 

0. 16 IS 16 18 IT 

IT. Ifl 4fi SO JO 9 

S5. 16 M 4fl *1 5« 

Majr 3. 16 38 f) 33 !£ 

11. 16 3! to S4 3S 

19. 16 15 41 85 !9 

8T. 19 IB S2 Sfl 1 



Midn«l>( U R. Aic 

GSiiingtn. la Time. 

June *. mis- 18-' 

1». 16 6 n 

ft). 16 44 

S& 1& 5G 40 

Jslf t. 15 55 4 

la 15 52 56 83 H 

18. 15 52 8 81 «I 

30. 15 A3 S8 10 5t 



7. Geocenlrk PImci uf Juno, from. May 5. to Ortoier 20. 1881. 
—The following geocentric places of Juno liavc been calculated 
by M. Niculai of Monheim ; 



Midnight M 


R. Ak. 


SouA 


Midaigtil at 


R. Asc 


Soalb 


Manheiin. 


in Time. 


Decl. 




in Time. 


D«d. 


U»y a. 


80^80' 34" 


S'*fi' 


Aug. 1. 


I9''5283" 
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80 8* 1* 
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9. 


19 45 52 




81. 


80 86 43 


4 31 


IT. 


19 40 15 




89. 


80 jr 53 


4 1 


85. 


19 35 56 
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20 27 fiT 


3 4T 


Sept. 8. 


19 33 10 
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July 4. 


80 13 48 


3 20 


Oa. i. 


19 39 17 


12 3 
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80 9 48 


3 40 
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19 44 54 


13 8 
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80 a 55 


4 11 
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19 48 14 


13 19 
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19 55 52 


4 53 


80. 


19 51 54 


13 38 



8. jistronomicat Sonett/ <^ London. — Thereportof this flour- 
ishing institution, which has just been printed, is of the most 
gratifying nature, and will be read witli the highest pleasure bj 
evpry person who is attached to the study of astronomy, or who 
tak«s an interest in the public estahlishmeniti of his country. 

The Council have ordered a die to he formed for strikiw 
medals in bronze, silver and gold, as a reward for any material 
discovery or improvement in the science ; and they have sped* 
fied in their report the different points in practical astronomy to 
which they wish the attention of the candidates to be more par- 
ticularly directed. The Society's Gold Medal and L. 21 will be 
given " for th^^' 'nper da the Theory of the motions anel 
pert urtmt ion i^^^^^|Uites of Saturn, The inveatigatioD to 
be so conduc^^^^^^^^xpressly into consideration tlie in- 
fluence of tli^^^^^^^^ figure of the planet, as modifiod 





Natural PhUast^hy.—Ofi^. 
by the attraction of the rings on the motions of the satellites : 
to furnish formulEe adapted to the determination of the elements 
of their orhits, and the constant co-efficients of their periodical 
and secular equations, from observation ; likewise to point out 
the observations best adapted to lead to a knowledge of such de- 
termination- The papers to be sent to the Sodety on or before 
the 1st February 1823." The Council propose that each me- 
moir shall bear a motto, and that a sealed paper, having the same 
motto, shall contan the name of the author. The sealed paper) 
of the unsuccessfid candidates will be destroyed unopened, in 
the presence of the Council. The remaining part of the Re- 
port contains an account of their pecuniary resources, which are 
in a flourishing state ; and a notice of the principal points to 
which the Council requested the attention of Captain Ba^ Hall, 
during his voyage to the South Seas. 

9. Geocenlrit; Placet of Ceres and TiMto.— The foUowing are 
the geocentric places of Ceres and Vesta for the month of April: 
Cun. ViBTi. 

R. Ak, OecL 

^^ 1821, April 1. W-aS U'STS. 

^k 7. 16 33 11 40 

^■. 13. 16 32 U 43 

^K 19. 16 !9 U 45 
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7 34 
7 41 
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See the Phil. Mag. vol. Ivii. p. 129, 



, Optical Stiiicture ofSfclted Quartz. — In order to decide 
e important question relative to the existence of circular or 
rotatory polarization in the ultimate particles of SUex, which had 
been maintained by M. Blot, as a demonstrated result of his ex- 
periments *, I was anxious to examine the optical properties of 
a piece of quartz-crystal that had been fused. Upon mention- 
ing my wish to our eminent Professor of Chemistry, he kindly 
supplied me with a piece of considerable magnitude. This 
pece, which Dr Hope had reduced to fusion by the action of a 
fitream of oxygen, is nearly two-tenths of an inch long, and 
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he present Number, p, 373. 
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Kieniijic IrtitliigefKr. 
lYothi*'' All inch linuul. I miw placed it in a fluid i>f tbt- sante ic> 
fnctivv power, so UiBt I coutd trantimit polarixecl light Uirnttghit 
in every tUivutuia, und, upon a (."arefui examinatiun of its Knir- 
ture, I found dmt it was entirely destitute butb of the ordhtary^ 
^ sirtuiurc, aadofHieeircuI^rfypolarixing- strucivrK, lu- 
viiig no' other ouuon upoo light than a pitce of well aniiMlsd 
glass. In one corner, a small bubble of air hiid ereated, by Us 
ei:pttnsiciu, a slight dcpolaiixinj^ structure, such aa I have dortt- 
bed in thk Journal, vol. iit. p. g& D. & 

H. SiTiffutar Properties of C'ldorophititc, found itt StaHimi 
aad IceUiTid. — In die year 1817 I received from Major Peto- 
son, OS his return from Iceland, a mass of aniygdtdoidal rock, 
conlmning what he considered a new substance, and which he 
had observed possessed the singular property of being perfecIJ]: 
transparent, and of a bottle-green colour, when taken out of lll« 
rock, but which became quite opaque when removed &on lis 
plaoe, or.eicpoeed to die air. I was anxious to asreri^n whe- 
dier this reniarkable change was an optical oramecbani^ one; 
and the observations I made put it bey<HKl a doubl thai it was 
of a mechanical nature. The cause of this change maybe con- 
caved, by supposing a number of prisms aseembk-d in a pnrti- 
eular manner, and kept logether by screws, so as to bring theit 
touchtng surfaces into that close contact which prevents total re- 
flection at the junctions. The mass of aggregated prisms will be 
now quite transparent ; but if we either diminish the compres- 
sing forces by loosening the screws, or suppose some force simiW 
to the diuntegrating force of the atmosphere, to act in opposi- 
tion to the coheave force represented by the action of the scmra, 
the touching surfaces will be separated, and the whole mass be- 
Gome opaque. We were not aware till lately, tliat Dr 'iiac- 
Culloch, in his very interesting work on the Western IsJondi, 
had discovered, many years ago, in Fife and iu Rum tlie aanK 
substance, to wluch he lias ^ven the name of ClilorophieiU. He 
found its specific gravity lo he 2.Q20. It is ea«ly sci-atched by 
a quill ; is unchangeable before the blowpipe, and is as rribc- 
tiury S8 quai|^^^fj>uiid it to consist principally of n&n, asA 
tagive indi^^^H^^considerahle proportion of iron, and i 
StUe «/un(M^^^^^^Bc ui loch s Dtscription of the WfOtrt 
Islaadf, vo^^^^^^ft 




MAGNETISM, 

12. Dr WuUustotCt ExplanatUm of the Ekdro-Ma^nilxe 
PfienoiTuna.— In the Journal of Science, No. XX., Dr WtJlas- 
ton is stated to have explained the phenomena of the conjunc- 
live wire, (See this volumeof our Journal, p. 407.) up<iii the sup- 
posiiion of an electro-magnetic current passing round the axis 
of the conjunctive wire, its direction depending upon that of the 
electric current, or upon the poles of tlie battery «ith which it ii 
connected. This explanation will be understood from Plale Vt. 
Fig. 5., No 1. and No. 2. In No. 1. the current is represented I 
in two sections, at right angles to the axis of tlie wires when s 
milarly electrified, from wluch it appears that tlie north and 
south powers meeting, will attract each other. In No. 2., th* I 
sections of the wire are shewn dissimilarly electrified, by which , 
nniilar magnetic powers meet, and consequently repel each 
other. 

13. Amptre'8 Eleclro-Magni:tic Tekgraph. — In thecuriotiaj 
memoir of M, Ampere, of which we have already given a full ' 
account, he proposes to construct a Telegraph, by using as many 
conducting wires and magnetic needles as lliere are letters. By 
placing each letter on a different needle, he establishes, by means 
of the pile placed far fi-om the needles, an alternate communica- 
tion betwixt its two extremities and those of each conductor, and 
thus forms a sort of telegraph, filled for writing all the details 

ich one may wish to transmit through any obstacle, to a per- 
who is charged with observing the letters placed on the 
By placing on tlie pile a row of slops, which would 
carry the same letters, and establish the communication by their 
descent, this method of correspondence might be made both easy 
and rapid. 

It Cause (}f the Druniiil Variation ^Vie Ntedle. — lu the me- 
moir of M. Ampere above alluded to, he ascribes the Diurnal Va^ 
riation of the Needle to tlie alltrtiale chmige q/'leinpaaluri^ of ihe 
two regions, during the diurnal rotation of the globe, the influence 
of temperature on electric actions having been established by M. 

Esaignes and others. " Wemustalsoadd,"sayshe, "amongthe 
Iro-motive actions of the difftacnt parts of the earth, that of 
= 
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ihe ma^etic mineralB which U contains, and wiitcli should be ooo- 
■ulered as so many voltaic piles. Th« elevation of tcmjHratu re which 
takes place in the conductors of electric curreots, ouglit also u 
lake place in those of the terrestrial globe. Is nut this the 
cause of that inteniBl heat in the earlli, which has been establi^ 
ed by recent observations ? And when we consider that this d<- 
vation of temperature produces, when the current is suffiaendj 
energetic, a permanent incandescence, accompanied witli the moit 
hrilliaiit light, without combuatiDn or loss of substance, may we 
not conclude thai opat^ue globes are so, on account of the Uttle 
energy of the electrical currents which are established in then, 
while those that shine by themselves, derive thdr light &om ihe 
more active currents which they possess ?" 

16. Mt LecounCs Metltod of finding the Dipnf'the A'eedlC'— 
In order to measure the dip at sea, Mr LecounC mounts a. hir 
of iron free of magnetism, and about S feet long, and uponaataud 
flimishcd with a divided quadrant and spirit-level, all the parts 
of which are either of brass or copper. The stand is then to be 
placed north and south, and upon a horizontal plane, as ascer- 
taiu^d by the level ; and, by lUeafis of ft delicate compass, the bu 
is examined in different positions, till one side of il is found lo 
be all one pole, and the other side all a contrary pole, and 
the ende neutral. The divisions on the arc will then give tlie dip 
of the needle. — Lecount's Description of the ChaTigeable Mag- 
nrik properties possessed by ail IroJi bodies, Stc. p. 55, Load. 
18^0. 

16. AccourU qflim large^ Lotuhloncs. — In a paper giv'uig an a(v 
count of three large loadstones brought from Moscow, read before 
the Wemcrian Society on 1 Otii March last, Mr John Deuctiar gives 
the following notice regarding two of them : *' The largest load- 
stone w^eighs 125^ pounds ; and it measures in length 10| inclies, 
in breadth 8J, and in height 9i inches. When I received it, fl 
could carry 163 pounds ; but, by gradually increasing the 
weight, I afterwards brought it to support 165 pounds, esdu- 
nof about SS pounds, and several supports, 
; thus giving an improved power 
weight of the second loadstone W ■ 
I fitting on the armature, but it is 
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supposed to be nearly half that of the large one : it measures 
in length 5J inches, in breadth 4, and in height about 8 inches. 
On the S7th November 1818, I had suspended from it a mass 
weighing 80 pounds, independent of the conducting iron. These 
two natural magnets were brought to this country in the same 
vesael : the corresponding poles of both had most probably been 
placed together, for when they arrived in Edinburgh, the weak- 
er loadstone had its poles changed. A curious fact, which I 
found exhibited by the largest of these two, deserves particular 
notice. The full F D G 
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south pole, and the force of south attraction ran along the lina j 
CD. 'J'he north pole, however, was quite correct, being most J 
powerful at H, and along the line HG, This appearance may ■ 
arise from one of three circumstances : 1st, A may be a mass of 1 
ironstone which is not magnetic : 2dly, It may be an ironstone 
paste, added to complete the shape of the loadstone ; or, 3dly, 
it may be a distinct magnet. If either of the two first sup- 
positions be true, tlicn the power of the loadstone may not be 
injured by the presence of A ; but if tlie last be correct, then 
the power must be much weakened. From the external ap- 
pearance of the loadstone, on both sides of the hne of extfeme J 
south attraction, I am rather inclined to think that tliis last is I 
the most likely of the three. If we allow this to be the case, I 
then, by removing A, we must greatly add to the quantity of-l 
magnetic effect displayed at the two poles." 
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17. Exiitemeni of Muscular Fibre hy Voltaic Electriciiy.-— 
The following observations on the subject haveVreccv «kws»b" 
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caieA to us bv Mr Jghn Murray. " Id the Journal t^Si^ttet^ 
No. xix. p. 193, and 19-^, arc detailed some expenmoit; of 
Configliachi on the excitement of the muscular fibre by Tottaic 
etectriciiy, as inoclified by the action uf poison. In my e^Mn- 
Aients on the excitability of muscular acdon by galvanic ageiu^, 
as modified or suspended by vegetable poisons, detailed in a pa- 
per read before the LinuEcan Society in 1815, similar phMio- 
menn are described. This paper is now more interesting than 
it may have been at the period referred to. For instance, tinc- 
ture of opium applied to the scialic nerves suspended ^e exrite- 
ment, but when acetk or other vegetable aeid was superadded, 
the susceptibility was restored. Since, then, discovery hat an- 
nounced an alkali (morphia) as the active principle in opium, 
a stranger which this phenomenon might have prepared us to 
expect. There were numerous experiments of a similar descrip- 
tion mentioned, as those with Mropa belladonna, Hyoscyamvi 
niger, kc. I subsequently made many experiments on a por- 
tion of the IVild Btithmari's Poison, brought from South JJrica, 
and transmitted to me by Mr CampbclL The result of my re- 
searches was the discovery of an antidote to that formidable pen- 
son. This counter poison was caustic polajisa. In one of my 
experiments, a swallow wounded in the thigh by an arrow dipt 
in tlie poison waa set at liberty, after thirty hours confinement! 
the arrow being extracted, and the woimd washed carefully 
wiili the alkali. This was repeated on other animals with equal 
success. In other cases, this poison, sufBciently rapid in its fata- 
lity, was accelerated fearfully by some applications, particularly 
solution of chloritie.*' 

18. Experiments an flie Electric Sparh— It appears from a 
Etateinent sent to us by our correspondent Mr John Murray, 
that the electrical experiment of M. Moll, described in our last 
Number, vol, iv. p. 200. is only a modification of one published 
by him in the Phil Mag. for 1815 or 1816, to which the 
is referred. 
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19. Compressibility of Water. — In examining Mr Perkins' 
experiments on the compye&svHXA-j o^^a)jCT,QYllQ^thasfouijd, 
that he has commilled o. ui.w\.E^.e'm 'ive iais,\Jia.xvOTv,\r5 -< 



t 



IS the ootnpreBsioii ahottt I percent. It is actually only- 

~~<W a little Jess than one-half per cetit. This result agr 
angularly with Cantoir& experiments, as Dr Roget has shewn ; 
for the moduKiE of elasticity of water, according to Dr Thomas 
Touog's method, is 750,000, as deduced from Canton's result^ J 
wHle it is 749,360, as deduced from Perkins' results. — See Jnn. J 

jafPhU. Feb. 1821, p. 135. 

20. Perkins" Melfiod of keephig off tlie Back- Water fm 
'iUs<~~Ax the time oi' floods, the Back-Water, as it is called, re^B 
ims upon the waler>wlieel, and not only dimiutsheB the heightfl 
of the fall or head'of water, but impedes die motion of tJie wheel,a 
which is necessarily immersed to a certain depth in ihe back-W 
water. In order to remedy tliis, Kir Perkins boards up the wheel 
agtunat the back-water ; but leaves a channel at tlie bottom, 
dirough which the back-water would rush upon the wheel, if it 
were not prevented and driven liatk by a supenor force. This 
force is obtmned, by taking off from tl>e mill-lead a part of the 
superabundant water, and allowing it to rush by a new cban* 
nel, through the channel left in the boarding. Its superior mo- 
mentum drives away the back-water from the wheel, and allows 
it to perform its functions as freely and uninterruptedly as if 
there were no flood in the river. This contrivance has been 
adopted In the United Slates with complete success for several 
.—See the London Journal of Arts and Sciences, voL ii. 
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21, Mtiteorolo^ical "Table, and Temperature uf Springe M 
\th Jor 1820. — The following meteorological table has been 
drawn up by Andrew Waddcll, Esq. F. R. S. E. from his own 
observations at Hermitage Hill, near Leitli. The mean tem- 
perature of 1820 is 47°, and that deduced from springs 47°.3, 
—agreeing in a very singular manner with the accurate obser- 
vations of Mr Jardine on the Crawley and Black Springs, which 
^ve for tlie mean temperature of springs at Edinburgh 47°.08, 
at an altitude of 230 feet, Mr Waddell's observations were 
made with a register thermometer, situated within three feet of the 
lUD^, and phwed in (he middle of Wi^ gaxiW'^, '^ %vjx'vaK« c& 



wlticl) U 60 feet above the mnlium level of the sea; 
and Long. 3°.10 W. 
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SS. jl/enra Temperature at Carhruhefor 20 years, 4 
following results of nearly twenty years' observations have B 
obtmned from the meteorological register kept at Carlsruhe bj 
Professor Bockmann : 
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Katural Pkiloaophy. — Mcteon^ogy- 
e the mean temperature of the 'year is very nearly repre>l 
i by that of ihe montlis of April and October. 

rhe following Table shews the general atmospheric pheno- 1 

fna on a mean of 18 years from 1801 to 1819 : 
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iBll, 
1819, 
1813, 

tSli, 

lets, 

1B1G, 

I81I, 
1818, 



■The mean of these results is 81.6 inches. The greatest heai I 
ich took place was in 1783, ^n the 3d of August, when it was I 
P.O. The greatest cold was — 13°, on the SGth Decerabc 
-See Bibl'totheque Univera. Nov. 1820, p. 168,-173. 

^3. Meteorologkai Table l-ept at Kmfauns for 1820.. — The " 

wing MeteoroJogical Table is extracted from the register 
bt at Kinfauns Castle, North Britain.— Lat. 56° 23' 30". — 
feghl above the level of the sea 129 feet. 
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Rxtreme Cold and liaal b; Six's Thermoineicr. 
CoMeat, 19th J.n. Wind KW. 1- bdaw Zero. 

Hottem, 16th June, NW. . 19" 

Mean Temperature for ISeO, - t«*.T24T 

Ii^sult of Tito Roio Goages. 
Centre of the Kinfhunn Gardeii, Kbout 90 (eel above the level Of the i 
Kinfauna Caitle, 1!9 feet, ..... ju 

31. Vegetation oti the Himalaya Mmmtains.'~At the Rd 
or Shatiil pass, over the Himalaya Mouniains, the seeds eP< 
species of campaDula were ^thered at the height of 16,800 
feet above the level of the sea, at a spot where the thennom^ 
ler at noon in the middle of October stood at KT of Fahf. 
Shrubs were found in a vegetating state at a still greater alti- 
tude. 

86. Mean Temperature of 1819 arid 1830 at Chunar.— 
The following observations on die mean temperature of Chuniir 
in Longitude 62° 54^ east, and latitude 25" ff north, were mtde 
four times a day in a large room, where there were no tatties. 

1 810, Fa 

May, %'. 

June, 8^ 

Jidr, S( 

Aug. %i 



•e ixf Melville Island. — The folbw- 
:cla's Meleorologica] Journal for 
ring which jteriod she was wiiiiin 
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" During the time that Captain 


Tarry ^ 


van in Winter Har- 



bour, it was always found that tliB themionieter on board stood 
from 2° to 5° higher tlian the one on shore, in consequence of 
the warmth created by the fires, &;c. The minimum tempera- 
ture for February was — 50° on board, but — 55° on the ice. 
On tlie 14th and 15 of February, the ihermonieter was at 
— 54° upon the ice for seventeen hours. The mean annual 
temperature may therefore be fairly considered as 1° or 2° belovi 
zero." — See Captain Parry's Work, and the Transactions iif i 

royal Society of Edinburg/t, vol. is. p. 214. 
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27. M. GroUhui 8 Melhot} of Freezing Water in vacuo the 
tame as Naime''s. — M. Grotthus has just published, in the An- 
nales Ge^ierales des Sciences Phynique*, by M. Van Mons, &c. &c. 
the following account of a New Mei/iod of Freezing Water in 
vacuo, which is said to be an itnprovcment on the method given 
by Mr Leslie : — *' Into a metal vase, half filled with water, I 
poured, very gently, an equal quantity of ether, so that no mix- 
ture might take place of the two bquids. The vase was placed 
under the receive^ of an ^r-pump, which was &o fixed upon its 
support, as to remain quite steady when the air was pumped 
out At the first stroke of the piston, \.\\c t'ixw "Wca-weva. i 
I stfite of ebullition. It was tolaliy cvapoca\.e6 m\c*& ■Juivw ■*. v 



ual 1 

1 



nute, and the water remained converted into ice. I made this 
expenment, for the first time, at Mittau, in an apartmeot, the 
temperature of which was Iff'R. (72° Fahr.)" Thb method, 
now held out as an improvement on Leslie's, our readers will 
observe, {See this Journal, vol. iii. p. 59.) is the identical pro. 
tess given by Edward Naime, so early as 1T77. 

28. Solution and CryslaUisalion of Lime. — It has been some 
Vane ago observed by Mr Dalton, that lime was more soluble in 
cold than in warm water. He found, that one pint of water at 60°, 
takes up 77 j of lime; whereas, one pint, at 212", takes up ^g*,g : 
and hence he concludes, that water at the freezing point will 
dissolve nearly twice the quantity of lime, that water at the 
boiling point will do. In trying to ascertain the cause of thla, 
Mr R- Phillip found, that the lime deposited by an increase of 
temperature, was in the state of crystalline particles ; that the 
action of the heat had caused the crystallization of the lime, and 
had affected it in a much greater degree than could be account- 
ed for by the evaporation which occurred, more than one-half of 
the lime being crystallized by evaporating j'jlh of the solution. 
Mr Phillips' explanation of these interesting facts, though inge- 
nious, does not appear to us satisfactory. See Ann. of PkU. 
Feb. 1821. p. 107. 

29. Mercurial Mmosphere. — By suspending a piece of gold- 
leaf in the upper part of a bottle containing mercury, Mr Fara- 
day found that, in about the end of seven weeks, the gold was 
whitened. Hence he justly concludes, that mercury is always 
surrounded with an atmosphere of the same substance. Quar- 
terly Journal, voL x. p. 355. 

30. Bicarbonate (f Ammonia.— Mr R, Phillips has four 
bi-carlxmate of ammonia to consist of 

2 atoms Carbonic Acid, 55-08 

1 of Ammonia, - 21.50 «1.7 

2 of Water, - 22 64 22.8 

99.22 100.0 

See Ann. of Phil Feb. 1821, p. 111. 

31. On tlie Alloys of Platinum. — The following additional ex- 
periments on this subbed ha.\e been communicated to us by Mr 
John 3Iurrav ; 




:»3^ 

When imtasaium or sodium is wrapped up in platinum-foil, 
and introduced into the flame of a spirit-of-wine lamp, it bursts 
into flame, and perforates the platinum-foil. 

When potassium is heated on a elip of platinum-foil, and is 
withdrawn in a state of fusion, it suddenly ignites the platinum. 

If we fold up a fragment of concrete potossa in platinum-foil, 
and it becomes ajihydrous by exposure for some time in the spirit 
lamp, it afterwards burns with sranuUation, which seems to be 
owing to the reduction of the potassa, and consequent evolution 
oSpoias^ium. 

Sometimes when the glowing mass of antimony and platinum 
falls down, it continues to bum like a taper for a short while. 

A hide powdered native nickel from Hesse, or the same in 
unall fragments, folded up in platinum-foil, gave repeated slight 
explosions like the cracks of a whip ; the particles then perfo- 
rated their envelope, like a sieve, and rolled down through the 
flame like hide tire-balls, in a stale of intense ignition. 

32. Composition QfRlmbarb. — Mr Brande has found, that the 
Tqot of the Rheum palmatum is composed as follows : 

Water, ... 8.8 

Gum, ■ . , - 31.0 

Reain, - - . - . 10.0 

BinscI, Tan and Gallic Acid, . - T6.0 

Phosphale of Lime, . . 8,0 

Malate of I.ime, ... e.& 

^^^^^ Woody Fibre, .... ie.S 

^^^^^P Quart. Journ. vol. x. p S91, 

^? On the Colouring Matter of the Shell of the Crab.—l\. ts 
well known, that when a crab is boiled, its shell assumes a fine red 
■ colour, the nature and origin of which have hitherto been un- 
known. At the desire of M. Latreille, a series of experiments 
upon it was undertaken by M. J. L. Lassaigne. The sliell of 
the crab having been carefully freed from all fleshy matter, was 
plunged in pure alcohol, of the temperature of 59° Fahr, They 
assumed a scarlet colour, which was instantly communicated to 
the alcohol. The alkoliolic solution of the colouring matter was 
then decanted, and new doses of alcohol added, till it ceased to 
be coloured. The shells thus exhausted lost iheir prjperty of 
hecQtn'mg red in boiling water. Prom vW s\wiT\\a.\\ewa's. esw^wi- 
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mtion of the dUfercnt alcoht^ic solutions, a red uid apparently 
ffttty matter was obtained. This matter has ho smell, oc sena- 
ble taste ; is insoluble in cold or boiling water, but soluble id 
Bulphuric ether, and pure cold alcohol. This solution is of a 
scarlet colour. It is not disturbed by the additbn of distilled 
water, which shews that it is not of a fatty nature. Ita natur^ 
wJour is not changed by potash, soda or ammonia. The mineral 
fluids have no action upon it, when diluted with water ; but, 
when concentrated, they destroy it, by changing it to a dirty 
yellow. The salts of lead, tin, iron, and copper, do not predji 
tate this colouring matter from an alcoholic solution diluted with 
vaxer.—Joum. de Phannacit-, torn. vi. p. 174,-175. 

34. On the colouring matter of ilu membrane te/iick Ima tt* 
sk^Uqfthe Crab. — M. Lass^gue also examined the membrane, 
which, in young crabs, adheres strongly to the shell, but which 
may be easily separated from it in large crabs. It is extremely 
fine, and of a violet colour by reflected light, and a purple Tiolet 
by transmitted light. When put in water it does not lose its 
colour; but in cold alcohol it gives out a great quantity of red 
colounng matter, similar to that which is extracted from the 
shell. Though treated succeaavely with several doses of alco- 
hol this membrane retains a little of its red violet colour, which 
cannot be taken away from it by other solvents without destroy- 
ing the membrane itself. The colouring matter has the same 
properties as that of the shell. 

M. Lassaigne has found the same principle in the sheUs of 
lobsters, and other animals of tlie same order, and he coi^ 
eludes, 

1. That crabs, Sec. contain a red colouring prindple, which may 
be extracted by means of cold alcohol. 

2. That this colour is not formed by the action of heat, but 
that it is developed or distributed in the shell by the impulsion 
of that fluid. 

3. That there exists a highly coloured membrane, which ap- 
pears to be the source of the colouring matter in tliat class of 
animals; and, 

4. That this colouring matter differs in its chemical properties 
from others obt^ned from tlie mineral and vegetable kingdom. 
— See t/m*77i. rfc PJiartn. torn. vv.-^.Yl^A'V^- 
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|9A. Onthe AUoffi ofPotaxsium andSodUim, aith other metais. — 
mg art the rexiilts deduced b^ M. SeruHas fruiti the eUu 
borate memoir which we have already had occasion to quote, (see 
page 389.) 

. Tliat very fusible metals, treated in a high temperature 
I tartrate of potash or soda, are susceptible of producing al- 
inore or less rich in potassium or sodium, and which may, 
lOut being decomposeil, resist a very strong fire. 
£. That the existence of potas»um and sodium in these alloys 
luifestG itself, \. By the more or less vigorous action which 
\j exert upon water ; 2. By the rotation of dieir fragments 
a bath of dry or wet mercury ; 3. By the solidification of 
e mercury which is agitated with them ; 4. By the consider- 
quantity of caloric which they emit, when lliey are pul- 
;d or exposed to air ; 3. Thai the pyrophorus owes its 
opertyof burning in contact with the air to the presence of a 
rtiuD quantity of potassium. 

4. That not only the tartrates, but also the salts whose base 
potash or soda, decomposable by heat, are brought to the 

Rte of potassium and sodium by means of the charcoal, 
luch is either added or naturally contained in the vegetable 
which form a part of the salts; and that this reduction is. 

nngularly favoured, as M, Vauquelin first remarked, by the pre. 

sence of metals, of which several then join themselves to thci 

potassium or sodium. 

5. That the antimony of commerce proceeding from arsetiica] 
mines of this metal contains often arsenic, in consequence of the 
re^stance which this last appears to bring to its soliditicatioii 
when it makes part of on alloy. — See Journal de Pharmacie^, 
Dec. 1S20, tom. vi. p. 589. 

86. Dobereiner on the chemieal action o/' CapUlary Tvbea.— 
M. Dobereinef b of opinion, that chemical combinations and de- 
combinations m^ be effected by simple capillarity, and he has 
succeeded in producivg suffar, by uniting the carbonic acid 
and carbonated hydrogen, by the aid of charcoal and compres- 
rion. Experiments of this kind are very dangerous. A strong 
lube of copper, filled with charcoal, and in which M. Doberraner 
had introduced two gases by compression, burst with a tremen- 
dous explosion. — Annul. Genernlet dcs Sciences Phi 
tom, vi. cb. xi. 
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37- Existence of Alcohol in Pyrolif>ium3 Acid. — Iq emmining 
ihe pjTolignous acid obtained tVom biivh, M. Dobercuier found 
alcohol ill it. Some time after, a manufacturer of salts wrote 
him from Mo5cow,that in rectifying wocxi vinegar, he hadcolJectal 
about a tliird of brandy. In dissolving large masses of lead in 
wood vinegar, alcoholie vapours Iiave been observed m such 
quantities as to deserve being condensed and collected. — IbH. 
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38. Mr CampbeWs second Journey in A/rica. — The Re 
John Campbell, a native of Edinburgh, who published, 
years ago, an accoimt of his travels in the South of Africa, has 
revisited that part of the world, and |xnetraled much farther 
than he did formerly. Upon arriving at Leetakoo, the limit of 
his former journey, and about 900 miles from Cape Town, he 
found that the inhabitants had removed to a new settlement, cal- 
led New Leetakoo. Proceeding N. E. for more than 100 miles, 
he passed through two towns, one of which, Maskeu, contained 
from 12,000 to 15,000 inhabitants, and where much land was 
under cultivation. Thence he proceeded stiil farther to the NE. 
for more then lOO miles, and reached Kurrechane, the chief 
town of the Marooize tribe, contajjiing about 16,000 inhaln- 
tants, who have many founderies, and smelt iron and copper opw 
from the neighbouring mountains. They excel in making bas- 
kets, and ornament their walls with psuntings of elephants, ca- 
nielopards, shields, &c. Kurrechane is supposed to he in 26^ of S. 
Lat. and not very dit^tant from the eastern coast. Some of the 
rivers flowed W., and others E. or SS, E. Several large towns 
are said to be to the east of Kurrechane, and Mr Campbell saw 
the smoke of one or two ol' them He was allowed to send 
Missionaries to Kurrechane with the promise of protection. — 
Land. Joum. i^Scimce and the Arts, vol. il. p, 7S ". 

39. Destruction oftlte village ofStron.—The village of Stron, 
in the district of Fcmiian in Bohemia, was Htuated a league 



* We have jiut seen a copper bracelet of veiy curiouB workmuiEhip, whicti 
Mr Campbetl brought frum the interior of Africa, which ihvns that knowledge of 
Hbe working of metalB. - Ko. 



above the Saatz on a declivity, partly in the viiniiity of tK« 
Eger, and partly in a gorge which degcended to that river. This 
|iill was formed of a sort of earthy coal, covered witli a bed of 

md and alluvia. On the upper jiart of the declivity were Ee- 
preral springs, winch lost themselves in tlie small but rugged 
hills of moving sands upon the banks of the Eger, whicli flowed 
tt the distance of about 400 yards from tlie villngci These 
Springs appear to have excavated large subterranean hollows, so 
■that the church, the houses and the gardens, rested only on 
pillars as it were, which became weaker and weaker every day. 
jFor some time back, the grand bed appearctl to sink in several 
^aces ; but in the month of February a great noise was heard 
it midnight; the inhabitants felt that the eartli was decending; 
Kid ihey found nest morning, that half of the village had di&- 
jlppeared, and had fallen to a considerable distance from the 
|dace which it occupied. The liill and tlie church, indeed, liad 
idmost wholly disappeared, and at some distance there was & 
of debris, from which tlie roof and tlie chimneys only ap- 
peared. The church is now eighty feet below the place on 
w hich it was built. It is divided into two parts, one of whii^ 
|a burned, and the spire overturned : only one-fifteenth part of 
:he houses now remain, and even diese are not in a state of se- 
pirity. The Eger appears to have undermined, by degrees, the 
lupports of the whole of the hill, which were very much inclined 
in front.— Gilbert's Aniiaien der PhyxUc, 1820. 

40. Weight tiftlie DutchPound Trc^. — In a paper read before 
the Literary and Antiquarian Society of Perth, on the weight 
)f the Dutch Troy pound, Mr Anderson demonstrated, that the 
jOriginal weight of that pound had been 7680 grains. Afier sfn- 
ting the theoretical investigation by which he arrived at this re- 
sult, Mr A. remarked, that it was strongly confirmed by an 
sxamination which he entered into some time before, with the 
yiew of determining the weight of the Scotch pound, from the 
various multiples and subdivisions of that weight, in the posses- 
noD of tlie Guildry of Perth. 

This set of weights, he stated to have lieen presented by Go- 
vernment to tlie Gulklry of Perth at the time of the Union, and 
to be uncommonly accurate from llie ounce to the st<me, through- 

■. NO. S. APIIIJ. 1831. Y I .^i, 



Iwf/ afSiOitUh Pattiiit, ^. 

14. To John Main of Bagnio Court, Newgate Street, Lcm- 
don : — For *' an improved method of preparing and spinmng 
ivool, cotton, silk, flax, fur, and all other Sbrous substances." 
Sealed at Edinbursli 30th December ISSO. 

1. To John Winteu of Acton, county of Middlesexi— 
For '■ certain improvement* on chimney-t^aps, and in tbeidjKdp 
cation thcrwrt"." Sealed at Edinburgh 23d January 1821, , ,, 

2. To JdiiN Heard of Birmingham Court, county of W«r. 
wick : — For " improvements on working apparalos," Scaled 
at Edinburgh 23d January 1831. 
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